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HYPOGLYCEMIC EPISODES AMONG TYPE 1 DIABETIC PATIENTS IN UNAIZAH,

SAUDI ARABIA: CAUSES, MANAGEMENT, AND ASSOCIATED FACTORS
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BACKGROUND: Diabetes mellitus is a prevalent condition in Saudi Arabia, with approximately 20% of the adult population
affected, ranking sixth highest in the world. This disease is associated with both acute and chronic complications. Among
these complications, hypoglycemia is particularly dangerous and can occur during diabetes treatment. Individuals diag-
nosed with type 1 diabetes may experience multiple episodes of asymptomatic or symptomatic hypoglycemia per week.
AIM: To assess the frequency of hypoglycemic episodes and identify associated factors among individuals with type 1 dia-
betes in Unaizah City, Saudi Arabia.

MATERIALS AND METHODS: A quantitative, cross-sectional, descriptive research design was employed in April and May
of 2023. A convenience sample of 280 type 1 diabetic clients living in the Qassim region of Unaizah City was selected. Par-
ticipants completed an electronic structured questionnaire that collected information on sociodemographic factors and
hypoglycemia-related data. Descriptive statistics and a Chi-square test were used for data analysis, utilizing SPSS version 23.
Ethical considerations were strictly adhered to throughout the study.

RESULTS: The findings revealed that over two-thirds of the participants (72.1%) reported experiencing hypoglycemic epi-
sodes within the past week. Furthermore, more than one-fifth of these individuals attributed the cause of the episodes to
high insulin doses (21%). Seeking medical assistance to change medications for hypoglycemia was reported by more than
half of the participants (55.4%), while less than half received help from others during hypoglycemic episodes (42.9%). It was
observed that adherence to diabetic medication was higher than adherence to diabetic diet and exercise regimens. Males,
as well as single or divorced participants, reported a higher frequency of hypoglycemic episodes. Additionally, patients with
higher levels of education and those residing in rural regions reported a higher exposure to hypoglycemic episodes.
CONCLUSION: The effective management of hypoglycemia necessitates patient education and awareness regarding its
causes and symptoms. Targeted interventions are required to improve adherence to therapeutic regimens and lifestyle mod-
ifications. Furthermore, when managing hypoglycemia, it is important to consider the gender, marital status, educational
level, and residence of diabetic patients.
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3Nu3oAbl rTMNOMMUKEMUN CPEAUN NALMEHTOB C AUABETOM 1 TUMA B YHAM3E,
CAYAOBCKAA APABUA: MPUYANHDbI, TEMEHUE N CBA3AHHBIE C HUMUW OAKTOPDI
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'bonbHuMLa koponsa Cayaa, YHai3a, CaygoBckasa ApaBus
2BoeHHbI Konneax MeguumnHCKNX Hayk npuHua CyntaHa, JaxpaH, Caynosckana Apasus

OBOCHOBAHME: CaxapHbin gnabet (CLl) aABnseTcA pacnpocTpaHeHHbIM 3aboneBaHuem B CayioBCKO ApaBumu, UM CTpaja-
0T NpuMepHO 20% B3POCSIOro HaceNeHus, 3aHMas LecToe MecTo B Mupe. 3aboneBaHne CONPOBOXAAETCA Kak OCTPbIMY,
TaK N XPOHNYECKUMU OCNTOXKHEHUNAMN. Cpep,vl 3TUX OCSTIOKHEHWUI 0C06yI0 OnacHOCTb NpPeAcCTaBnAT 3NN304bl TMNOMMNKEMUN.
Y nuy ¢ guardoszom CI1 1 Tmna (CA1) moXKeT HabnoaaTbCsl HECKObKO 3MM30A40B 6€CCMNTOMHON UK CUMNTOMATUYECKOM
rmnornnkemMmnin B Hegento.

LLESIb. OueHUTb 4YacTOTy 3MM3040B rMMOMIMKEMUN U BbISBUTL CBA3AHHbIe C Hell pakTopbl cpeaun nuu ¢ CL11 B ropoge YHai3a,
CaypoBckasa ApaBus.

MATEPUAJIbl U METO[DbI. B anpene n mae 2023 roga 661510 npoBefeHoO nonepeyHoe onvcatenbHoe nccnegosaHue. Chop-
MUpoOBaHa BblbopKa 13 280 nauneHTos ¢ C[11, npoxunBatolymx B paioHe Kacim ropoga YHar3a. Y4aCTHUKM 3an0onHWN S1eK-
TPOHHYIO CTPYKTYPUPOBaHHYIO aHKeTy, B KOTOpOW cobupanacb MHpopmMauma o couunanbHo-gemorpadpuyeckmx pakropax
1 OaHHble, CBA3aHHbIe C rMNOrMNKEMUEN. ﬂﬂﬂ dHa/in3a AaHHbIX NCMOJ1Ib30BaJ/INCb MeTOoAbl onncaTeNnbHON CTaTUCTUKN U Kpun-
TepUWI XN-KBaZPaT, aHanun3 npoBoauicsa B nporpamme SPSS Bepcun 23. Ha npoTs»keHWW BCEro MCCNefoBaHMsA CTPOro cobio-
Janncb 3Tnyeckme TpeboBaHUA.

PE3YJIbTATbI. Pe3ynbraThl nokasanu, 4to 6onee ABYX TpeTel yUYacTHUKOB (72,1%) coobwmnm 06 3nrM3og4ax runornmkeMmm
B TeueHMWe nocsiefHen Hepenun. bonee ogHOM NATON M3 3TUX Ntofdelt OOGBACHUAN NPUUYMHY NPUCTYMNOB BbICOKAMU AO3aMU
nHCynuHa (21%). O6 obpalleHnn 3a MeAULUHCKON NOMOLLbIO AN CMEHbI IeKapcTBa NpU rMNornnkemMmmn coobmunmu 6onee
MONOBUHbI YYaCTHMKOB (55,4%), Toraa Kak MeHee NMONOBMHbI MaLMEHTOB NMoJyyYany NoMolLb OT APYrvX Jilofert BO Bpems
3NU30m08B runornukemmm (42,9%). bbinio 3ameyeHo, UTo NPUBEPIKEHHOCTb CaxapOoCHMKatoLel Tepanun Gbina Bbille, yem
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OPUTMHAJIbHOE NCCNEAOBAHUME

NPYBEPXKEHHOCTb ANETE U PEXUMY PU3NYECKNX HArPy30K. MyKUMHbI, @ TaKXKe OMHOKME UMK pa3BeAeHHbIe YYAaCTHUKN CO-
o6wmnu o 6onee BbICOKOI YaCTOTE 3MM30A0B rMnornmkeMmmn. Kpome Toro, nauueHTbl ¢ 6o5ee BbICOKUMM ypoBHEM 06pa3oBa-
HUA U KUTENN CENTbCKUX PETMOHOB COOOLLMN O 6osiee BbICOKOW NOABEPKEHHOCTM NN304aM MMMNOTIMKEMUN.
3AKJTIOMEHUE: DddeKkTMBHOE NeyeHne rmnornmkemMmnm Tpedyer obyuyeHna n 0CBeLOMSIEHHOCTY NALMEHTOB O ee NPUYMHaxX
1 cumnTomax. LleneHanpagneHHble BMELATENbCTBA HEOOXOAMMbI A1 YNyUlLeHUs COBMI0AEHUA TepaneBTUUYECKMX PEXMMOB
N n3MeHeHnsa obpasa XKusHu. Kpome Toro, Npu iIeUeHN rmnorinKeMIMN BaXXHO YUMTbIBATb NOJ1, CEMEHOE NONOoXeHNe, ypo-
BEeHb 00Pa30BaHUS N MECTO KNTESIbCTBA NALMEHTOB C AnabeToM.

KJTKOYEBBIE CJIOBA: 3nu300bi 2unoziaukemuu; 60/1bHele duabemom,; duabem 1 muna; Caydoeckas Apasus; pakmopsl pucka.

BACKGROUND

Diabetes is associated with serious complications such
as cardiovascular diseases, renal failure, and retinopathy [1].
Among these complications, hypoglycemia is particular-
ly concerning. Hypoglycemia is defined as «an excessively
low plasma glucose concentration (70 mg/dl) that exposes
the person to possible injury» [2]. It is characterized by a de-
crease in plasma glucose levels that can induce symptoms
such as altered mental status and/or activation of the sym-
pathetic nervous system [3].

Hypoglycemia commonly occurs in clinical practice, with
approximately 90% of insulin-receiving patients experienc-
ing hypoglycemic episodes. The prevalence of hypogly-
cemia is higher in patients treated with insulin compared
to those not using insulin for glycemic control [4]. Although
patients and physicians often attribute symptoms like anxi-
ety, irritability, and hunger to hypoglycemia, it is important
to document the presence of low blood sugar [5].

Hypoglycemia can result from various factors such as
medication changes or overdoses, infection, dietary chang-
es, metabolic changes over time, or alterations in physical
activity. In some cases, no acute cause can be identified.
Other potential causes include alimentary problems, idi-
opathic causes, fasting, insulinoma, endocrine problems,
extra pancreatic causes, hepatic disease, and bariatric sur-
gery, among others [6]. Additionally, recognized risk factors
for hypoglycemia include physical activity, advancing age,
co-morbidities, lack of awareness of hypoglycemia, inap-
propriate diet, fasting or weight loss, alcohol consumption,
duration of diabetes, and time since the initiation of insulin
treatment [7].

Hypoglycemia is a significant complication of diabetes
treatment, with a higher risk observed in patients with co-
morbidities such as vascular disease or renal failure, pregnant
women, and children with type 1 diabetes. In type 2 diabetes,
progressive insulin deficiency, longer disease duration, and
tight glycemic control contribute to an increased risk of hy-
poglycemia, comparable to that seen in type 1 diabetes [8].

The symptoms of hypoglycemia can vary among indi-
viduals. Low blood sugar may present with symptoms such
as lack of coordination, chills, clammy skin, and sweating.
Tingling or numbness in the mouth may also occur, along
with blurred vision, headache, confusion, and difficulties
with everyday tasks and coordination [9]. Other potential
symptoms include shaking, palpitations, perspiration, anx-
iety, hunger, nausea, tingling, trouble concentrating, diso-
rientation, weakness, drowsiness, vision changes, difficulty
speaking, headaches, dizziness, seizures, comas, and, in se-
vere cases, death [10].

Hypoglycemia can be categorized as mild, moderate, or
severe, depending on the severity of symptoms and whether

medical attention is required or the condition resolves on its
own [11]. Episodes of hypoglycemia can lead to impairment
of the counter-regulatory system and the development of hy-
poglycemia unawareness.This, in turn, increases the risk of vas-
cular events and other detrimental effects. Individualized gly-
cemic control, considering patient characteristics and safety,
is crucial. Recognizing risk factors for hypoglycemia, regular
blood glucose monitoring, appropriate treatment regimens,
and educational programs for healthcare professionals and
patients with diabetes are essential for maintaining good gly-
cemic control, minimizing the risk of hypoglycemia, and pre-
venting long-term complications [12].

The mainstay of therapy for hypoglycemia is glucose.
Other medications may be administered based on the un-
derlying cause or accompanying symptoms. Treatment op-
tions for hypoglycemia include glucose supplements (e.g.,
dextrose), glucose-elevating agents (e.g., glucagon, intra-
nasal glucagon), inhibitors of insulin secretion (e.g., diazox-
ide, octreotide), and antineoplastic agents (e.g., streptozo-
cin) [6]. Additional therapies include dietary interventions
(frequent meals/snacks, especially at night, with complex
carbohydrates), intravenous glucose infusion, and intrave-
nous octreotide [11]. Prompt treatment is crucial to prevent
severe hypoglycemia, which can lead to coma or death [13].

Hypoglycemia imposes a substantial financial burden
on patients, the healthcare system, and society at large.
Although patients with well-controlled type 1 diabetes may
experience multiple episodes of asymptomatic hypoglyce-
mia and approximately two episodes of symptomatic hypo-
glycemia per week, those with type 2 diabetes are less likely
to encounter hypoglycemic events [14]. Prevention is widely
recognized as the key factor in managing hypoglycemia.

Given the high prevalence and adverse impact of hypo-
glycemia on diabetic patients, as well as the limited num-
ber of studies conducted on hypoglycemic episodes among
type 1 diabetic patients in Saudi Arabia [15], further re-
search on this topic is needed, particularly in Unaizah City.
To the best of our knowledge, no study has been conducted
on this subject in Unaizah City, located in the Qassim region
of Saudi Arabia. Therefore, this research aimed to investigate
the incidence of hypoglycemia, its risk factors, clinical man-
ifestations, management behaviors, and associated factors
among type 1 diabetic patients in Unaizah City, Saudi Arabia.

RESEARCH AIM

The study aimed to assess the incidence of hypoglyce-
mic episodes, its risk factors, clinical manifestations, man-
agement behaviors, and associated factors among type 1
diabetic patients in Unaizah City, Saudi Arabia.
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The study had the following objectives:

To explore the hypoglycemia profile of the participants,
including frequency, clinical manifestations, causes, asso-
ciated factors, management, and adherence to the thera-
peutic regimen.

To identify the associated factors of hypoglycemia based
on sociodemographic characteristics.

MATERIALS AND METHODS

Place of the research. The study was conducted in Unaizah
City, located in the Qassim region of Saudi Arabia.

Period of the research. The data collection stage of the re-
search extended over a two-month period (April and May
2023).

The target population for this study comprised all individ-
uals with type 1 diabetes residing in Unaizah City. The follow-
ing inclusion criteria were used to select the study sample:

Type 1 diabetic individuals.

Age 18 or older.

Residing in Unaizah City.

Any nationality.

Able to read and write.

Willing to participate in the study.

According to the Albassam Diabetic Center in King Saud
Hospital, which is the only specialized unit for diabetic care
in Unaizah City, there were approximately 1,000 registered
cases of type 1 diabetes at the time of data collection. Using
power analysis to calculate the required sample size from
the target population, it was determined that a minimum
sample size of 278 cases was needed to achieve a confidence
level of 95% (Figure 1) [16]. However, responses were ob-
tained from 280 type 1 diabetic individuals from Unaizah City.

Convenience sampling was used to recruit the sample.
Convenience sampling is preferred over random sampling
in situations where data needs to be collected quickly, is
cost-effective, and is readily available, with minimal proce-
dural requirements [17].

A quantitative, cross-sectional, and descriptive design
was employed for this study. Data was collected from par-
ticipants at a specific point in time without any follow-up.
This research design is suitable for conducting surveys and
gathering data from a large number of participants within
a short timeframe [18].

A structured questionnaire was adopted from a previous
study conducted by Elshebiny, Alali [14] to assess the inci-
dence of hypoglycemia and its risk factors among diabetic
individuals in the Eastern Province of Saudi Arabia. This val-
idated tool had been previously used by expert researchers
in the same language and study setting, Saudi Arabia, thus
ensuring its validity and reliability. Formal approval was ob-
tained from the original authors to utilize their data collec-
tion tool for the current study [14]. The questionnaire con-
sisted of two parts.

Part 1 — Demographic Factors: This section included
questions about participants’ age, gender, nationality, city,
place of residence, and level of education.

Part 2 — Diabetic Datasheet: This section included
close-ended questions about diabetic history, duration, med-
ications, associated diseases, hypoglycemic episodes, causes
of hypoglycemia, blood glucose levels during hypoglycemia,
symptoms of hypoglycemia, timing of episodes, treatment
used, and adherence to the therapeutic regimen [14].

The content validity of the questionnaire was established
by seeking the opinions of three experts in diabetic care,
medical, and critical care nursing. Test-retest reliability was
assessed through a pilot study involving 10 clients, resulting

Sample Size for Frequency in a Population

Population size (for finite population correction factor or fpc) (N):

Hypothesized % frequency of outcome factor in the population (p):
Confidence limits as % of 100 (absolute +/- %) (d): 5%
Design effect (for cluster surveys-DEFF):

1000
50%-+/-5

1

Sample Size (n) for Various Confidence Levels

Confidence Level (%)

95%
80%
90%
97%
99%
99.9%
99.99%

Equation
Sample size n = [DEFF*Np(1-p)]1/ [(d*/Z%, _ *(N-1)+p*(1-p)]

Sample Size

278
142
214
321
400
521
603

Figure 1. Sample size calculation using power analysis.
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in a Cronbach’s alpha coefficient of 0.782, indicating good
reliability. The results of the pilot study were not included
in the study findings.

Data collection was conducted using a convenience sam-
pling technique by distributing an electronic questionnaire
to most of the clients registered at the Albassam Diabetic
Center as type 1 diabetic individuals, where they received
their follow-up care. The questionnaire was sent through
various social media platforms, including WhatsApp,
SMS, Messenger, and other technologies. The cover page
of the questionnaire included clear instructions about
the study purpose, methods and ethical considerations, and
the importance of filling out the questionnaire personally
by the patient himself/herself. Only participants who met
the inclusion criteria were invited to complete the ques-
tionnaire. The questionnaire was distributed multiple times
to the participants over a two-month period (April and May
2023) to achieve the desired number of responses.

Following data collection, the collected data was analyz-
ed using the Statistical Package for Social Sciences software
(SPSS) Version 23 [19]. Descriptive statistics, such as mean
and standard deviation for continuous variables, and num-
bers and percentages for categorical variables, were used
for analysis. The results were presented in tables and graphs.
Additionally, the Chi-square test was employed to examine
the association between hypoglycemia episodes and partic-
ipants’ sociodemographic characteristics.

Table 1. Sociodemographic data of the participants (N=280)

OPUTMHAJIbHOE NCCNEAOBAHUME

Ethical approval for data collection was obtained from
the Research Ethics Committee of the Faculty of Nursing
at Hail University (Ethics Committee decision No. H-2023-184
on 3/4/2023). A research facilitation letter was also obtained
from the Faculty of Nursing to the Albassam Diabetic Center
at King Saud Hospital. Human rights were protected by en-
suring voluntary participation and obtaining participants’
approval or consent to complete the survey.

Participant identities were protected by assigning num-
bers to their responses and not requesting any personally
identifying information in the questionnaire. Anonymity,
confidentiality, and autonomy were maintained to ensure
participants’privacy and freedom to participate in the study.
The collected data was securely stored on the researcher’s
personal computer in an encrypted file, protected by a pass-
word, to ensure data safety and prevent any potential data
breaches. All ethical considerations regarding scientific
research involving human subjects were strictly adhered
to in accordance with the Declaration of Helsinki [20].

RESULTS

The current study aimed to assess hypoglycemic epi-
sodes and their associated factors among individuals with
type 1 diabetes in Unaizah City. The study results were pre-
sented through tables and figures, which depicted the so-
ciodemographic characteristics of the participants, their dia-
betic profile, and information about hypoglycemic episodes.

Table 1 provides sociodemographic data for 280 partic-
ipants residing in Unaizah City, Saudi Arabia. The majority

Sociodemographic data n %
From 18 to 30 years 143 51.1%
From 31 to 40 years 74 26.4%
A From 41 to 50 years 23 8.2%
e
I From 51 to 60 years 29 10.4%
More than 60 years 11 3.9%
Mean + SD=32.71+13.44
Female 177 63.2%
Gender
Male 103 36.8%
. . Saudi 275 98.2%
Nationality -
Non-Saudi 5 1.8%
. Rural region 28 10.0%
Region -
Urban region 252 90.0%
Married 134 47.9%
Marital status Single 135 48.2%
Divorced 11 3.9%
Only read and write 3 1.1%
Primary education 12 4.3%
) Intermediate education 41 14.6%
Educational level -
Secondary education 80 28.6%
University education 132 47.1%
Postgraduate education 12 4.3%
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Table 2. Medical history of the participants (N=280)

Item n %
1to 5 years 65 23.20%
6 to 10 years 61 21.80%
Duration of type-1 diabetes 11 to 15 years old 26 9.30%
16 years or older 60 21.40%
| do not remember 68 24.30%
. _ Fast and long-acting insulin 189 68%
E'gsdtherape“t'c fe9IMEN  "Mixtard insulin 37 13%
Insulin Pump 54 19%
Hypertension 86 30.71%
Heart disease 40 14.29%
Kidney disease 34 12.14%
Having chronic diseases
Asthma 20 7.14%
Hypothyroidism 50 17.86%
No chronic diseases 136 48.57%

of participants were between 18 and 30 years old (51.1%),
and most of them were female (63.2%). The participants’
ages ranged from 19 to 72 years, with a mean age of 32.71
years and a standard deviation of 13.44. Nearly all partici-
pants were Saudi nationals (98.2%) and lived in urban re-
gions (90%). Approximately half of the participants were
single (48.2%) or married (47.9%), and the majority had at-
tained a university-level education (47.1%).

Table 2 presents the medical history and chronic diseas-
es of the 280 participants with type 1 diabetes as per the re-
ported data in the questionnaires. Regarding the duration
of diabetes, 23.2% of participants had been living with
the disease for 1 to 5 years, while 24.3% did not remember.
In terms of medication, 68% of participants used fast-acting
and long-acting insulin, 13% used Mixtard insulin, and 19%
used insulin pumps. As for chronic diseases, 48.57% of par-
ticipants reported having no chronic diseases, while 30.71%
had hypertension, 17.86% had hypothyroidism, 14.29% had
heart disease, 12.14% had kidney disease, and 7.14% had
asthma.

Table 3 provides data on the participants’ hypoglycemia
history. Among the participants, 27.9% reported no recent
hypoglycemic episodes, while 72.1% reported experiencing
hypoglycemia in the last week, and among them, 15% had
at least three episodes of hypoglycemia in the last week.
The most common cause of hypoglycemia was taking a high
dose of insulin (21%), followed by eating after a long peri-
od of insulin use (18%). The majority of participants (62.5%)
used both blood glucose level measurements and symp-
toms to identify hypoglycemic episodes.

For about one-third of the participants (32.10%),
the blood glucose level during the last hypoglycemia epi-
sode was reported to be 50 to 59 mg/dl. The most frequent-
ly reported symptoms during hypoglycemic episodes were
shivering/tremors (24%) and sweating (23%), and the epi-
sodes occurred at different times of the day for the majority
of participants (65.7%).

Table 4 delineates the strategies employed by par-
ticipants in managing hypoglycemic episodes. Among

the 280 participants, 2.1% opted for glucagon injection,
10% sought medical care or visited an emergency center,
55.4% resorted to the consumption of food, and 32.5% ad-
hered to the 15-15 Rule for addressing the majority of hypo-
glycemic episodes. When queried about seeking assistance
from others in managing hypoglycemia, 42.9% of partici-
pants affirmed, while 57.1% negated receiving external help.
Regarding the reported alterations in diabetic medication
for hypoglycemia management in general, 37.5% of partici-
pants endeavored to identify the underlying cause of hypo-
glycemia, 28.9% reduced their hypoglycemic medications or
insulin dosage, 4.6% maintained the same medication dos-
age, and 28.9% reported abstaining from medication usage.

In terms of consulting physicians for hypoglycemia
treatment and subsequent interventions, 10.7% of partici-
pants experienced changes in their prescribed medication,
33.2% witnessed a reduction in their medication dosage,
11.4% persisted with the same medication regimen, while
44.6% indicated a lack of consultation with physicians when
faced with hypoglycemia.

The table also provides information regarding the par-
ticipants’ adherence to their diabetic therapeutic regimen.
Out of the 280 participants, 69.6% reported being fully
committed to using diabetic medications every day, while
15.4% reported being mostly committed to using them, and
15.0% reported being only partially committed. Regarding
adherence to the diabetic diet, 51.4% of the participants
reported being only partially committed, 34.6% reported
being mostly committed, and 13.9% reported being fully
committed. Concerning regular exercise, 48.6% of the par-
ticipants reported being only partially committed, 37.5% re-
ported being mostly committed, and 13.9% reported being
fully committed. Overall, most participants reported being
fully committed to using diabetic medications daily, while
adherence to the diabetic diet and exercise were reported
to be lower.

Utilizing chi-square statistics to evaluate the association
between the incidence of hypoglycemia and sociodemo-
graphic characteristics among participants, a p-value of less
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Table 3. Hypoglycemia history of the participants (N=280)

Item n %
None 78 27.9%
Once 44 15.7%
During the last week, th.e Twice 32 11.4%
number of hypoglycemic -
episodes 3 times 31 11.1%
More than 3 times 42 15.0%
| do not remember the number 53 18.9%
Inappropriate diet (ex: extreme diet to lose weight) 28 10.0%
Loss of appetite 21 8.0%
Missing a meal 30 11.0%
Eating after a long period of insulin use 50 18.0%
Sports and hard exercise 29 10.0%
Cause of hypoglycemic Lack of knowledge about hypoglycemia 18 6.0%
episodes No adherence to medications (using medications at random times) 21 8.0%
Taking high doses of insulin 60 21.0%
Not measuring blood glucose regularly 30 11.0%
Increase the dose without consulting a doctor. 11 4.0%
Due to other chronic diseases 7 3.0%
Other 11 4.0%
By measuring blood glucose level 37 13.2%
The method used for .
hypoglycemia diagnosis Symptoms of hypoglycemia 68 24.3%
Both 175 62.5%
less than 40 25 8.9%
From 40 to 49 29 10.4%
Blood glucose level for the last  From 50 to 59 90 32.1%
hypoglycemic episode From 60 to 69 73 26.1%
| did not do the checkup 36 12.9%
| do not remember 27 9.6%
Sweating 63 23.0%
Extreme hunger 41 15.0%
Feeling stressed and anxious 37 13.0%
Shiver (tremor) 67 24.0%
Paresthesia of the limbs 17 6.0%
Heart palpitations 39 14.0%
Nausea 10 4.0%
Headache 25 9.0%
Common symptoms of Dizziness 46 16.0%
hypoglycemic episode Imbalance 31 11.0%
Blurry eyes 33 12.0%
Exhaustion 28 10.0%
Mood swings 27 10.0%
Difficulty concentrating 37 13.0%
Difficulty speaking 23 8.0%
Spasm 4 1.0%
Coma 2 1.0%
| did not suffer from any symptoms 9 3.0%
Afternoon 38 13.6%
Time of hypoglycemic episode At night 44 15.7%
occurrence Different times 184 65.7%

In the morning 14 5.0%
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Table 4. Hypoglycemic episodes management and compliance with diabetic therapeutic regimen (N=280)

Item %
Glucagon injection 6 2.10%
Treatment used for hypoglycemic Going to a medical care or emergency center 28 10.00%
episodes Using food 155 55.40%
Using the 15-15 Rule 91 32.50%
Have someone else helped you  Yes 120 42.90%
during hypoglycemia treatment Ng 160 57.10%
Eypoglycemic Find out the reason for hypoglycemia 105  37.50%
isodes
Mpanagement Changes in medications to treat  Reduce the dose of hypoglycemic medications 81 28.90%
hypoglycemic episodes Used the same dose of hypoglycemic medications 13 4.60%
| did not use medication 81 28.90%
Changed diabetic medications 30 10.70%
Consult a physician, about the Reduced the dose of diabetic drugs 93 33.20%
procedure followed to treat —
episodes of hypoglycemia Maintained the same drugs 32 11.40%
| didn’t consult a physician 125  44.60%
Diabetic management, Alittle 42 15.00%
compliance with diabetic Most days 43 15.40%
medications regularly Everyday 195  69.60%
Diabetes ) . A little 144  51.40%
Management Dlabet‘lc manage‘zmen‘t, . Most days 97 34.60%
Reqi compliance to diabetic diet
egimen Everyday 39 13.90%
Diabetic management, A little 136 48.60%
compliance with exercising Most days 105 37.50%
regularly Everyday 39 13.90%

than 0.001 was obtained for participants’ gender, living re-
gion, marital status, and educational level. This underscores
a highly significant association between the occurrence
of hypoglycemic episodes and participants’ gender, living
area, marital status, and educational level.

Upon examination of Figure 2, a conspicuous obser-
vation emerges—nearly three-fourths (79%) of male par-

ticipants experienced hypoglycemia, whereas only 66%
of female participants encountered such episodes. This dis-
crepancy highlights a significantly higher percentage of hy-
poglycemic episodes among male participants in compari-
son to their female counterparts.

Concerning participants’ educational levels, a dis-
cernible pattern emerges in the context of hypoglycemia

90%

81 (79%)

80%

70%

60%

=

50%

40%

0,
30% 22 (21%)

20%

10%

0%

%
No

%
Yes

Occurrence of Hypoglycemic Episodes based on the participants’ gender

Female M Male

Figure 2. Relationship between experienced hypoglycemia episodes among the participants and their gender (N=280)
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Figure 3. Experience of hypoglycemic episodes to participants’ educational level (N=280)

experiences. Among non-educated participants with basic
literacy skills, none reported experiencing hypoglycemia.
Similarly, 80% of participants with primary education did
not encounter hypoglycemia. However, among partici-
pants with intermediate education, 59% reported experi-
encing hypoglycemia, and for those with secondary educa-
tion, the percentage increased to 76%. Among participants
with a university education, 68% reported hypoglycemia,
with the percentage rising to 83% among those with post-
graduate education.

Figure 3 distinctly illustrates a trend where a higher per-
centage of participants with elevated educational levels
(secondary education, university education, and postgrad-
uate education) reported experiencing hypoglycemia com-
pared to those with lower educational levels (non-educated
individuals, participants with primary education, or interme-
diate education).

Table 5 presents information concerning the occurrence
of hypoglycemic episodes based on participants'living place
and marital status. The chi-square test results demonstrate
a significant association between the occurrence of hypo-
glycemia and both the participants’living region and marital
status (Asymp. Sig. = 0.000).

Among participants residing in rural regions, a stag-
gering 93% reported experiencing hypoglycemia, whereas
only 68% of participants living in urban areas encountered
such episodes. Regarding marital status, 78.5% of single
participants experienced hypoglycemia, with a slightly
lower percentage of 72.7% among divorced participants.
Interestingly, among married participants, the percentage
dropped further to 62%. The table clearly indicates a sig-
nificantly lower proportion of married participants expe-
riencing hypoglycemic episodes compared to single and
divorced participants.

Table 5. Relationship between experienced hypoglycemia episodes among the participants and their living region and marital status (N=280)

Experienced hypoglycemia episode
Total Asymp.
No Yes Chi-Square .
Sig.
n % n % n
Urban 81 47% 171 68% 252
Region Rural 2 8% 26 93% 28 179.200° .000**
Total 83 42% 197 70% 280
Single 29 21.5% 106 78.5% 135
i Married 51 38% 83 62% 134
Marital 108950°  .000%*
status Divorced 3 27.3% 8 72.7% 11
Total 83 30 197 70% 280

** Significant at <0.01
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DISCUSSION

The findings of the present study contribute valuable
insights into hypoglycemic episodes and their associated
factors among individuals with type 1 diabetes in Unaizah
City. Concerning insulin regimens and the prevalence
of chronic diseases among type 1 diabetic clients, the fact
that 68% of participants utilized fast and long-acting insulin
suggests the widespread adoption of this insulin regimen
in the type 1 diabetic population. This observation aligns
with prior research indicating the necessity of fast-acting in-
sulin for postprandial glucose control and long-acting insu-
lin for basal glucose control [21]. It is essential to emphasize,
however, that the optimal insulin regimen may vary based
on individual patient characteristics and needs.

The noteworthy usage of insulin pumps by 19% of par-
ticipants underscores the significance of this alternative
to multiple daily injections in the selected patients. Research
has demonstrated that insulin pump therapy can enhance
glycemic control, improve quality of life, and lead to reduced
HbA1c levels and fewer hypoglycemic episodes [22]. It is im-
perative to acknowledge that insulin pump therapy may not
be universally suitable, necessitating close monitoring and
adequate training for safe and effective use.

Regarding the prevalence of chronic diseases among
type 1 diabetic patients, the findings indicate that hyper-
tension is the predominant comorbidity, affecting 30.71%
of participants. This aligns with existing research highlight-
ing the heightened risk of hypertension in individuals with
diabetes, attributed to factors such as insulin resistance,
obesity, and dyslipidemia [23]. Hypertension further compli-
cates diabetes management and elevates the risk of cardio-
vascular complications.

In the current study, the identification of a high insulin
dose as the most common cause of hypoglycemia resonates
with previous research. While insulin is integral to diabetes
treatment, improper dosing, whether excessive or inad-
equately balanced with food intake and physical activity,
can lead to hypoglycemia. Existing literature emphasizes
the role of insulin dosing education and self-management
in preventing hypoglycemic episodes [24].

The utilization of both blood glucose level measurements
and symptom awareness by the majority of participants for
identifying hypoglycemic episodes constitutes a significant
finding. This implies that patients actively monitor their
blood glucose levels and possess awareness of hypoglyce-
mia symptoms, a crucial aspect in the early detection and
prompt management of such episodes. Prior research has
underscored that frequent blood glucose monitoring can
mitigate the risk of hypoglycemia and enhance glycemic
control in diabetic patients [25].

Among the reported symptoms during hypoglyce-
mic episodes, sweating (23%) and shivering/tremor (24%)
emerged as the most prevalent. This aligns with earlier re-
search identifying sweating, shakiness, and palpitations as
common manifestations of hypoglycemia [14]. It is notewor-
thy that hypoglycemia symptoms may vary among individ-
uals and may not always be apparent, particularly in patients
with recurrent episodes.

The occurrence of hypoglycemic episodes at different
times of the day for a majority of participants, as evidenced

in the present study, emphasizes the unpredictable nature
of hypoglycemia and its potential impact on daily activities
and quality of life. Research has indicated that recurrent
hypoglycemia can lead to impaired cognitive function, re-
duced quality of life, and increased healthcare costs [26].

Regarding the strategies adopted by diabetic patients
to address hypoglycemia, the majority of participants sought
to ascertain the cause before initiating treatment. This aligns
with prior research emphasizing the importance of identi-
fying the cause of hypoglycemia to prevent recurrence and
effectively manage it in the future [27]. This underscores
the significance of patient education and awareness regard-
ing potential causes such as insulin dosing errors, delayed or
missed meals, and physical hyperactivity.

The finding that more than one-fourth of participants
in the current study reduced their medication dose to man-
age hypoglycemia is consistent with previous research.
Adjusting the dose of glucose-lowering medication is a com-
mon strategy, particularly in cases of medication dosing er-
rors [28]. However, it is crucial to recognize that reducing
medication doses may lead to hyperglycemia with negative
health consequences. Therefore, patients should consult
their healthcare providers before making any adjustments
to their medication regimens.

The outcome of the current study, wherein the majori-
ty of participants reported consistent adherence to daily
diabetic medications, is encouraging. Medication adher-
ence stands as a pivotal element in diabetes management.
Previous research has indicated that suboptimal medica-
tion adherence can lead to inadequate glycemic control,
elevated healthcare costs, and an augmented risk of dia-
betes-related complications [29]. Hence, the high reported
adherence to medication usage in this study is a positive
indication, suggesting that participants recognize the signif-
icance of medication adherence and are dedicated to effec-
tively managing their diabetes.

Conversely, the study revealed lower adherence
to diabetic diet and regular exercise. Complying with life-
style modifications, including dietary and exercise regimens,
can prove challenging for many patients. Factors such as
lack of motivation, insufficient social support, and limited
knowledge about healthy lifestyle practices can contribute
to this diminished adherence. Prior research has demon-
strated that interventions such as education, goal setting,
and social support can enhance adherence to lifestyle mod-
ifications among diabetic patients [30].

In this study, nearly three-fourths of male participants re-
ported experiencing hypoglycemia, whereas a significantly
lower proportion of female participants reported similar ep-
isodes. A recent investigation by Sarteau, Kahkoska [31] has
also identified a higher prevalence of hypoglycemia in males
with type 1 diabetes compared to females. Nevertheless,
the reasons for this gender disparity remain unclear and
may stem from diverse factors such as variations in insulin
sensitivity, sex hormones, or behavioral aspects. Studies
have posited that males may face an elevated risk of hypo-
glycemia due to heightened insulin requirements, increased
physical activity, and less frequent monitoring of blood glu-
cose levels [31].

The finding that a higher percentage of participants
with advanced educational levels have experienced hypo-
glycemia in comparison to those with lower educational



levels is intriguing. Several explanations may be considered
to comprehend this phenomenon. One plausible explana-
tion is that individuals with higher educational levels may
be engaged in more demanding and stressful occupations,
thereby increasing their susceptibility to hypoglycemia.
Research has illustrated the impact of stress on blood sugar
levels, and those with more demanding jobs may encounter
heightened stress levels routinely [32]. Additionally, individ-
uals with higher educational levels may have greater access
to unhealthy food options, such as fast food or highly pro-
cessed snacks, potentially heightening their risk of develop-
ing hypoglycemia.

An alternative explanation for the higher incidence
of hypoglycemia among individuals with higher education-
al levels could be associated with their older age, expos-
ing them to more age-related risks. Moreover, individuals
with advanced education may be more inclined to adopt
health-seeking behaviors, such as regular blood sugar mon-
itoring and strict adherence to prescribed diet and medica-
tion regimens. This heightened awareness of their health
may increase the probability of testing and detecting hypo-
glycemic episodes promptly.

The observation that a greater percentage of partici-
pants residing in rural areas have experienced hypoglycemia
compared to their urban counterparts implies potential dis-
parities in healthcare access and resources between these
settings. Rural regions often face a shortage of healthcare
providers and resources in comparison to urban areas, po-
tentially resulting in reduced diabetic follow-up and delayed
diagnosis and treatment of hypoglycemia, thereby increas-
ing its severity. Additionally, limited access to healthy food
options in rural areas may contribute to the development
of hypoglycemia.

The identification that a higher percentage of single and
divorced participants have experienced hypoglycemia com-
pared to their married counterparts may be elucidated by
differences in lifestyle factors. Single or divorced individu-
als may be more prone to engaging in risky behaviors, such
as skipping meals or consuming unhealthy food, elevating
their risk of hypoglycemia. Additionally, they may experi-
ence less social and family support, impacting their ability
to effectively manage diabetes and prevent hypoglycemia.
These findings diverge from a recent Saudi study that found
no significant difference in hypoglycemia based on gender,
educational level, or geographic distribution of diabetic
patients [33]. Consequently, further research is necessary
to corroborate these findings and explore the underlying
factors influencing the relationship between rural and urban
living and marital status with the incidence of hypoglycemic
episodes among type 1 diabetic patients.

Limitations of the current research include the utiliza-
tion of a convenience sampling technique from a single
geographical area in Saudi Arabia, posing a primary threat
to the study’s generalizability. Additionally, it is crucial to ac-
knowledge that the findings are reliant on self-reports from
participants, introducing the potential for recall bias and
limiting the generalizability to the broader diabetic popu-
lation. Consequently, further studies employing objective
measures of hypoglycemia are imperative to validate these
findings.

OPUTMHAJIbHOE NCCNEAOBAHUME

In future research, it is recommended to conduct more
robust studies using a comparative research design taking
more in-depth information from type-l diabetic patients
around Saudi Arabia and considering a larger sample size.

CONCLUSION

In conclusion, healthcare providers must tailor treatment
plans to meet the unique needs of each diabetic patient,
taking into account the causes of hypoglycemic episodes
and coexisting conditions. The majority of participants, who
utilized both blood glucose level measurements and symp-
toms to identify hypoglycemic episodes, underscore the vital
role of patient education and awareness. Proper insulin dos-
ing education, meal planning, and self-monitoring of blood
glucose levels are crucial in preventing hypoglycemia.

This study emphasizes the imperative for enhanced pa-
tient education and guidance from healthcare providers
to improve the management of potential hypoglycemic
episodes. Healthcare providers should educate patients on
identifying the causes of hypoglycemia, adjusting med-
ication doses, adhering to a diabetic diet, and monitoring
blood glucose levels. Promoting patient empowerment and
active participation in hypoglycemia management is para-
mount.

The lower reported adherence to the diabetic diet and
exercise underscores the necessity for targeted interven-
tions to enhance lifestyle modifications. Healthcare pro-
viders should recognize the association between diabetic
patients’ gender, residential location, educational level, and
marital status with hypoglycemic episodes. Efforts to im-
prove access to healthy food options and promote healthy
lifestyle behaviors can help reduce the incidence of hypo-
glycemia across all populations, irrespective of geographical
location or marital status.

RECOMMENDATIONS

Healthcare providers should consider the potential im-
pact of hypoglycemia on patient outcomes, including cog-
nitive function and quality of life. Effective management
strategies should be implemented to prevent or minimize
hypoglycemic episodes, involving adjustments to medi-
cation regimens, promotion of regular meal planning and
physical activity, and comprehensive patient education on
hypoglycemia prevention and management.

Further research is necessary to identify specific barriers
to adherence in this population and develop interventions
accordingly. Moreover, more research is needed to enhance
the understanding of the causes and management of hypo-
glycemia, especially in high-risk populations. Investigating
the reasons behind differences in hypoglycemia prevalence
and risk factors related to gender, marital status, education,
and residential area is crucial. Detailed studies are needed
to explore these differences and provide insights into tai-
lored management approaches.

The impact of social support on diabetes management
should be considered, with patients encouraged to build
strong support networks. Healthcare providers should also
be mindful of potential disparities in healthcare access
and resources between rural and urban areas. Striving for
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equitable care for patients in all settings is essential, ensur-
ing that appropriate resources and support are available
to address hypoglycemia effectively, especially for type 1
diabetics.
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