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ABSTRACT

Background: Diabetes, a metabolic disorder, mainly involves chronic
hyperglycemia. Sleep is a reversible state of inactivity associated with a reduced
response to the external environment. Good sleep hygiene, an environment, and
daily routines that promote consistent, uninterrupted sleep. There is evidence that
links sleep to metabolic responses. Methods: Quantitative case-control study,
longitudinal, retrospective, observational. 126 questionnaires, including the Sleep
Hygiene Index and the recollection of data survey for this study, were applied to
adult diabetic patients who came for consultation at the CADIMSS program in the
Family Medicine Unit No. 47 in San Luis Potosi, from August to December 2023.
Results: Inadequate glycemic control in type 2 diabetic patients was associated with
poor sleep hygiene, with a treatment-adjusted odds ratio of 44.64. Half of the
patients do not comply with the exercise regime, and two out of three do not follow
the dietary regime. The most frequently used treatments in cases are insulin and
SGLT-2 inhibitors. On the other hand, controls were treated with metformin. The
number of hours slept was not different in both groups. Conclusions: Inadequate
glycemic control in type 2 diabetic patients treated at CADIMSS was associated with

poor sleep hygiene.
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INTRODUCTION

Diabetes mellitus is a disease categorized based on its underlying causes and clinical
presentation. According to the American Diabetes Association, Type 1 diabetes is characterized
by the autoimmune destruction of pancreatic beta cells, resulting in a complete absence of
insulin production. Conversely, Type 2 diabetes (T2DM) is marked by a gradual decline in
insulin secretion, frequently associated with a history of insulin resistance or metabolic
syndrome. Accurate classification of diabetes is essential, as the specific type determines the

most effective treatment strategy and management approach. [1,2]

T2DM is a chronic metabolic and multifactorial disease, characterized by its progressive nature
and influenced by various factors, including physical activity, nutrition, and obesity. Risk factors
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for T2DM include non-modifiable elements, such as sex, age, ethnicity, and family history, as
well as modifiable factors. The risk of developing T2DM increases with age, but lifestyle changes
can help mitigate other modifiable risk factors. These include diet, physical inactivity, obesity,
tobacco use, and conditions like depression, obstructive sleep apnea, fatty liver, and an
unhealthy environment. Managing these modifiable factors through lifestyle adjustments and
medical interventions can significantly impact T2DM prevention and management. [3,4]

T2DM treatment and management are complex and require a multifaceted approach that
prioritizes effective control of associated risk factors. Tobacco use is a critical factor to address,
as it significantly heightens the risk of death from microvascular complications in diabetic
patients. A comprehensive treatment plan for T2DM should include essential non-
pharmacological strategies such as patient education, regular glucose monitoring, nutritional
counseling, and encouragement of physical activity. These non-pharmacological measures
should be complemented with pharmacological interventions. Metformin, for instance, is a key
medication that can improve diabetes control and should be considered even when HbAlc
levels are not markedly elevated. This combined approach is essential for the optimal
management of T2ZDM. [2,4]

According to the 2022 National Health and Nutrition Survey, the prevalence of T2DM in Mexico
was 18.3% (95% CI: 15.9%-21.1%). In 2023, this prevalence remained relatively stable at
18.1% (95% CI: 15.4%-21.9%). The prevalence rates varied by age group: 12.8% among
individuals aged 20-39, 27.1% among those aged 40-59, and 32.8% among those aged 60 and
older. [5,6]

The Mexican Social Security Institute (IMSS) is the largest healthcare provider in Mexico,
serving approximately 65 million people in a country with a population of 138 million. It
primarily provides medical and social services to individuals employed in the formal sector and
their families [6]. In 2021, it was estimated that 12.4% of IMSS adult beneficiaries—equivalent
to 4,747,174 patients—had T2DM, making it the second leading cause of medical visits within
the family medicine service. However, the National Institute of Public Health of Mexico reports
that 21.8% of the IMSS-affiliated population has T2DM. [5,7,8]

Due to the significant impact and consequences of T2DM in Mexico, IMSS has implemented an
integrated model of medical care aimed at enhancing self-care among patients with T2DM. This
program, initially launched in 2008 as DiabetIMSS and now known as CADIMSS, includes
monthly group educational sessions and individual medical consultations, both held on the
same day over a six-month period. The medical team for these appointments includes a family
physician, a general nurse, a nutritionist dietitian, and a social worker. According to the latest
data from IMSS, Mexico has 134 CADIMSS centers. The program aims to establish a strategy
that provides comprehensive medical and healthcare attention, aimed at preventing acute and
chronic complications to minimize damage. Additionally, the program promotes patient and
family accountability in participating in their treatment. [8]

Among all the risk factors associated with glycemic control in patients with T2DM, achieving
good sleep is crucial. The association between sleep and metabolic control has been previously
studied. In patients with T2DM, a sleep duration of less than five hours and/or poor sleep
quality have been associated with adverse metabolic responses, including increased HbAlc
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levels. Specifically, a sleep duration of less than 5 hours is associated with approximately 1.3
times higher odds of elevated fasting glucose levels and a greater likelihood of using
hypoglycemic medications compared to those who sleep between 5 and 8 hours. [9-12]

Good sleep hygiene involves establishing an optimal bedroom environment and adhering to
daily routines that support consistent and uninterrupted sleep. Essential practices for good
sleep hygiene include maintaining a regular sleep schedule, ensuring the bedroom is
comfortable and free from distractions, following a relaxing bedtime routine, and fostering
healthy daytime habits. These practices can be personalized to suit individual needs. [13]
Therefore, the main objective of this study was to assess the relationship between glycemic
control and sleep hygiene quality in CADIMSS patients.

MATERIAL AND METHODS
This was an observational, analytic, retrospective study employing a case-control design
conducted in the city of San Luis Potosi, San Luis Potosi, Mexico. According to the 2020 census,
the population of the San Luis Potosi metropolitan area was 1,243,980 inhabitants. In 2018, it
was estimated that Family Medicine Unit No. 47 of the IMSS provided care to a user population
of 268,683 beneficiaries, with an average annual population growth rate of 3.9%. The study was
approved by the IMSS Ethics and Research Committee (R-2023-2402-033).

Between August and December 2023, we enrolled 126 T2DM patients affiliated with IMSS who
participated in the CADIMSS program. Sample size calculation was conducted using OpenEpi
Software with a 95% confidence level and 80% power, considering a 45% risk in controls and
71% risk in cases [14]. The case-control ratio was 1:1 (63 cases and 63 controls). Cases were
defined as patients with T2DM meeting specific ADA criteria (American Diabetes Association),
including HbA1c levels 27%. Controls were selected from patients with T2DM whose HbAlc
levels were <7%. All participants were recruited from the IMSS Family Medicine Unit No. 47 in
San Luis Potosi, San Luis Potosi, Mexico.

The subjects were required to provide sociodemographic information such as gender, age,
marital status, height, and weight. Additionally, they answered questions related to their
disease, including details about medication or insulin use, illness duration, and their exercise
and dietary habits. Regarding sleep hygiene, participants reported their usual bedtime, wake-
up time, and average hours of sleep per night. The Sleep Hygiene Index questionnaire,
consisting of 10 items assessing sleep-related behaviors, was used to evaluate the quality of
sleep hygiene, with a score <18 indicating good sleep hygiene.

Continuous variables were assessed for normality using the Shapiro-Wilk test and described
using appropriate measures of central tendency and dispersion based on their distribution.
Absolute numbers and relative frequencies were calculated for categorical variables. To
compare continuous variables between cases and controls, measures of central tendency were
analyzed using Student's t-test or the Mann-Whitney U test, as appropriate. Statistical analyses
were performed using SPSS 26.0, and a p-value <0.05 (two-tailed) was considered statistically
significant. For categorical variables, differences were analyzed using 2x2 tables (bivariate
analysis). The Chi-square test corrected with the Mantel-Haenszel or Fisher's exact test was
used, as appropriate. Multivariate logistic regression analysis was conducted to estimate the
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odds ratio (OR) associated with factors that showed statistically significant associations in the
bivariate analysis.

RESULTS
From the 126 participants, sociodemographic information is detailed in Table 1. No significant
differences were observed in sociodemographic variables between cases and controls,
indicating that both groups were comparable. The mean age of the participants was 55 years,
with the majority being female (65.1%). Despite a mean BMI of 29.5, a substantial portion of

participants fell into the category of obesity (47.6%).

Table 1: Sociodemographic characteristics of patients without and with glycemic

control.
Variable All Cases Controls p
n (%) 126 63 (50%) 63 (50%)
Age, median (25th-75th percentile) (45.55-562.0) (44.(?—363.0) (47.5_6620) 0.552
Sex Male 44 (34.9%) | 22 (34.9%) 22 (34.9%) ~0.999
Female 82 (65.1%) | 41(65.1%) | 41 (65.1%) '
Divorced 10 (7.9%) 5 (7.9%) 5 (7.9%)
. Widowed 11 (8.7%) 4 (6.3%) 7 (11.1%)
Civil status Married 68 (54.0%) | 34 (54.0%) | 34 (54.0%) | °/°0
Single 37 (29.4%) | 20 (31.7%) 17 (27.0%)
Weight (kg), median (25th-75th percentile) (65.07—5;33.3) (62.07-132.0) (65.07-1}35.0) 0.373
Height (m), median (25th-75th percentile) (1_15'_5167) (1.15'_516_7) (1.15'_517_7) 0.548
BMI  (kg/m?), median (25th-75th 29.5 29.3 30.1 0.545
percentile) (25.6-32.4) | (25.7-32.4) | (25.4-32.7) '
Normal 24 (19.0%) | 12 (19.0%) 12 (19.0%)
BMI classification Overweight 42 (33.3%) | 23 (36.5%) 19 (30.2%) 0.723
Obesity 60 (47.6%) | 28 (44.4%) 32 (50.8%)
For categorical variables, the Chi-square test with Mantel-Haenszel correction was used; for
continuous variables, the Mann-Whitney U test was used. Cases were patients with T2DM with an
HbA1c >=7%, controls were T2DM with an HbAlc <7%

All participants were enrolled in a primary healthcare center within the CADIMSS program,
receiving medical treatment, nutritional plans, and exercise counseling. The mean duration of
T2DM from onset to the study was 8 years, and this duration was similar in both groups,
indicating it is not a factor influencing glycemic control in this study (Table 2).

As expected, there was a statistically significant difference in HbAlc levels between the groups,
with an average difference of more than four percentage points. The median HbAlc was 10.8%
in cases compared to 6.5% in controls. Regarding medications for managing T2DM, patients
with poor metabolic control more frequently used SGLT-2 inhibitors and insulin, showing
significant differences. Conversely, patients with good glycemic control more commonly used
metformin. Despite all patients being enrolled in the CADIMSS program, 50% of participants
did not adhere to their exercise program, and 64.3% did not follow the nutritional
recommendations (Table 2).
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The Sleep Hygiene Index questionnaire, consisting of 10 items that assess the presence and
frequency of sleep-related behaviors, was administered to the participants. According to the
questionnaire's validation, a score greater than 18 indicates poor sleep hygiene. When
analyzing the average sleep duration between both groups, no significant differences were
observed, with most patients sleeping an average of eight hours per night (Table 2). However,
there was a significant difference in the quality of sleep between the groups, with mean scores
of 19 points for the case group and 12 points for the control group (p<0.00001). Consequently,
68.3% of the case group exhibited poor sleep hygiene compared to only 6.3% of the control
group (p<0.00001) (Table 2).

Table 2: Clinical characteristics of patients without and with glycemic control.

Variable All Cases Controls p
n (%) 126 63 (50%) | 63 (50%)
Time of diagnosis (years), median (25th-75th 8.0 9.0 7.0 0.322
percentile) (3.0-13.0) | (3.0-14.0) | (3.0-13.0) '
: : 7.5 10.8 6.5
0, -
HbA1lc (%), median (25th-75th percentile) (65-10.8) | (9.0-12.0) | (6.1-6.8) <0.00001
None 2 (1.6%) 1 (1.6%) 1 (1.6%) >0.999
, 28 o 19
Metformin (22.2%) 9 (14.3%) (30.2%) 0.041
C 22 12 10
Pioglitazone (17.5%) (19.0%) (15.9%) 0.640
. N 32 21 11
Eigxlengtazgjcologlcal SGLT-2 inhibitor (25.4%) (33.3%) (17.5%) 0.041
DPP4 inhibitor (182.3%) (221;%) 9 (14.3%) 0.251
15 0 11
Sulfonylurea (11.9%) 4 (6.3%) (17.5%) 0.055
gﬁ;'ggsic:tptos 4(32%) | 2(32%) | 2(32%) | >0.999
Yes 47 30 17
. (37.3%) (47.6%) (27.0%)
[
Insulin, n (%) " 79 33 16 0.017
(62.7%) (52.1%) (73.0%)
Yes 63 26 37
. (50.0%) (41.3%) (58.7%)
0
Exercise, n (%) " 63 37 26 0.301
(50.0%) (58.7%) (41.3%)
Exercise (days per month), median (25th-75th 20 20 20
ercentile) (20.0- (10.0- (10.0-25.0) 0.689
P 30.0) 30.0) e
45 24 21
Yes 0.578
. (35.7%) (38.1%) (33.3%)
0,
T2DM diet, n (%) - 81 39 42
(64.3%) (61.9%) (66.7%)
. . 8.0 8.0 8.0
Sleep hours, median (25th-75th percentile) (6.0-8.0) (6.0-8.0) (6.0-8.0) 0.748
Sleep hygiene index (point), median (25th- 14.0 12.0
75th percentile) 9.8-200) | 190 (8.0-15.0) | <0-00001
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(11.0-
21.0)
Good 79 20 59
Sleep hygiene index (62.7%) (31.7%) (93.7%) <0.00001
Poor 47 43 4 (6.3%)
(37.3%) (68.3%)

For categorical variables, the Chi-square test with Mantel-Haenszel correction was used; for
continuous variables, the Mann-Whitney U test was used. Cases were patients with T2DM with an

HbA1lc =7%, controls were T2DM with an HbAlc <7%.

There was a higher frequency of alcohol, tobacco, or coffee consumption before sleeping among
cases, showing a significant difference (p=0.002). Most cases reported using their bed for
activities other than sleeping and having sex (p=0.005). Furthermore, there was a notable
difference in the perception of bedroom comfort: 60% of participants in the control group
always perceived their bedroom as a comfortable place to sleep, compared to only 30% in the
uncontrolled group (p=0.014). Additionally, over half of the patients in the control group had a
comfortable bed to sleep in, while only 20% in the cases group reported the same (p=0.034)
(Table 3). All other variables did not show significant differences between groups.

Table 3: Determinants of the sleep hygiene index.

Variable All Cases Controls p
n (%) 126 63 (50%) | 63 (50%)
In the evenings, I go to bed at different times 0.170
Never 19 7 (11.1%) 12
(15.1%) (19.0%)
Rarely 19 6 (9.5%) 13
(15.1%) (20.6%)
Sometimes 30 19 11
(23.8%) (30.2%) (17.5%)
Frequently 25 14 11
(19.8%) (22.2%) (17.5%)
Always 33 17 16
(13.5%) (27.0%) (24.5%)
An hour before going to sleep, I exercise 0.297
Never 59 32 27
(46.8%) (50.8%) (42.9%)
Rarely 16 7 (11.1%) | 9 (14.2%)
(12.7%)
Sometimes 23 13 10
(18.3%) (20.6%) (15.9%)
Frequently 13 2 (4.8%) 10
(10.3%) (15.9%)
Always 15 7 (12.7%) 15
(11.9%) (11.1%)
I consume alcohol, tobacco, or coffee four hours 0.002
before going to bed
Never 70 26 44
(55.6%) (41.3%) (69.8%)
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Rarely 15 6(9.5%) | 9(14.3%)
(11.9%)
Sometimes 15 11 4 (6.3%)
(11.9%) (17.5%)
Frequently 6(48%) | 4(63%) | 2(3:2%)
Always 20 16 4 (6.3%)
(15.9%) (25.4%)
I go to sleep feeling stressed, upset, sad, or nervous 0.237
Never 43 18 25
(34.1%) (28.6%) (39.7%)
Rarely 25 11 14
(19.8%) (17.5%) (22.2%)
Sometimes 30 18 12
(23.8%) (28.6%) (19.0%)
Frequently 19 9 (14.3%) 10
(15.1%) (15.9%)
Always 9(7.1%) | 7(11.1%) | 2(3.2%)
[ use my bed for activities other than sleeping or 0.005
having sexual relations
Never 40 13 27
(31.7%) (20.6%) (42.9%)
Rarely 12 (9.5%) | 3(4.8%) | 9 (14.3%)
Sometimes 30 10 10
(23.8%) (31.7%) (15.9%)
Frequently 21 11 10
(16.7%) (17.5%) (15.9%)
Always 23 16 7 (11.1%)
(18.3%) (25.4%)
My bed is not comfortable to help me sleep 0.014
Never 58 22 36
(46.0%) (34.9%) (57.1%)
Rarely 15 6 (9.5%) | 9(14.3%)
(11.9%)
Sometimes 14 11 3 (4.8%)
(11.1%) (17.5%)
Frequently 10 (7.9%) | 8(12.7%) | 2 (3.2%)
Always 29 16 13
(23.0%) (25.4%) (20.6%)
My bedroom is not comfortable to help me sleep 0.034
Never 66 25 41
(52.4%) (39.7%) (65.1%)
Rarely 14 8(12.7%) | 6(9.5%)
(11.1%)
Sometimes 17 9(14.3%) | 8(12.7%)
(13.5%)
Frequently 6 (4.8%) 5(7.9%) | 1(1.6%)
Always 23 16 7 (11.1%)
(18.3%) (25.4%)
[ engage in activities that can keep me awake or alert 0.706
before going to bed
101

URL: http://dx.doi.org/10.14738/bjhr.1204.19123.



British Journal of Healthcare and Medical Research (BJHR)

Vol 12, Issue 04, August-2025

Never 60 29 31
(47.6%) (46.0%) (49.2%)
Rarely 19 9 (14.3%) 10
(15.1%) (15.9%)
Sometimes 25 12 13
(19.8%) (19.0% (20.6%)
Frequently 14 7 (11.1%) | 7 (11.1%)
(11.1%)
Always 8 (6.3%) 6 (9.5%) | 2(3.2%)
I eat food two hours before going to sleep 0.486
Never 17 6 (9.5%) 11
(13.5%) (17.5%)
Rarely 13 6 (9.5%) 13
(10.3%) (11.1%)
Sometimes 30 17 13
(23.8%) (27.0%) (20.6%)
Frequently 22 10 12
(17.5%) (15.9%) (19.0%)
Always 44 24 20
(34.9%) (38.1%) (31.7%)
I use some type of non-pharmacological aid to sleep 0.745
Never 100 48 52
(79.4%) (76.2%) (82.5%)
Rarely 6 (4.8%) 3(4.8%) | 3(4.8%)
Sometimes 14 7 (11.1%) | 7 (11.1%)
(11.1%)
Frequently 5 (4.0%) 4 (4.0%) 1 (1.6%)
Always 1 (0.8%) 1(1.6%) | 0(0.0%)

The test used was the Chi-square test.

The logistic regression analysis showed that poor sleep hygiene and insulin use were associated
with an increased likelihood of poor glycemic control in T2DM patients (OR of 44.64, 95%CI:
12.86-155.0, p<0.0001, Table 4). This suggests that participants with poor glycemic control are
44.64 times more likely to exhibit poor sleep hygiene and 4.44 times more likely to use insulin
compared to patients with glycemic control.

Table 4: Description of stratified analysis for identified risk factors for poor glycemic

control.

Variable Crude OR p Adjusted OR* p
Poor sleep hygiene 31.71(10.11-99.47) <0.000 44.64 (12.86-155.0) <0.000
Insulin use 2.46 (1.17-5.18) 0.016 4.44 (1.45-13.51) 0.008
SGLT-2 inhibitor use 2.36 (1.03-5.45) 0.039 1.63 (0.49-5.38) 0.424
Metformin use 0.37 (0.16-0.94) 0.030 0.59 (0.15-2.42) 0.466
*Multiple logistic regression model: 3-1.641, p=0.0003, this model explains 69.6% of the cases. OR
calculated with 95%CI.

DISCUSSION
In our study, 33.3% of participants were classified as overweight, while 47.6% had obesity.
These percentages represent a slight variance from those reported in the ENSAUT 2022, where
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38.3% of the population were overweight and 36.9% had obesity. Our findings suggest that our
population exhibits a higher prevalence of obesity compared to the national surveys reported
two years ago. [15,16]

According to the IMSS clinical practice guideline, the initial pharmacological treatment for
patients with type 2 diabetes is metformin. Although there was no statistical difference in
disease duration between cases and controls, a higher frequency of metformin use was
observed among controls. In contrast, cases showed a higher prevalence of insulin and SGLT-2
inhibitors. This could be explained by the guideline's recommendation to start these
medications if HbAlc levels are 1.5% above target. [17] Therefore, this finding aligns with the
fact that cases are patients with HbA1c levels >7%. Also, the greater prevalence of metformin
use among the controls is in line with findings from other studies where patients with good
glycemic control tend to use this medication more frequently. This suggests that patients who
respond well to metformin are more likely to achieve better HbA1lc control. [18-20]

Nutritional therapy is considered pivotal for diabetes prevention and management. However,
only 50% of our patients were engaged in regular exercise, and 35.7% were following the
dietary recommendations provided at CADIMSS. These results diverge from those reported by
Perez A., et al,, in the city of Tabasco, Mexico, where 96.9% of CADIMSS patients demonstrated
high treatment adherence. They also contrast with findings from ENSANUT 2022, where 46.9%
of participants adhered to the nutritional plan. [21,22] These initial findings underscore the
critical importance of not only enhancing exercise regimens but also integrating them as a
fundamental aspect of treatment to improve overall health outcomes and significantly reduce
obesity prevalence. By fostering a stronger commitment to physical activity, patients can
achieve better weight management, improve metabolic health, and decrease the risk of
associated comorbidities.

Patients’ glycemic control was strongly associated with sleep quality (adjusted OR of 44.64)
rather than sleep duration. This means that patients with poor sleep quality are much more
likely to experience poor glycemic control. Our results agree with the proposal that sleep
manipulation can have a positive impact on weight loss and glycemic control in T2DM patients.
Other authors have proposed sleep hygiene as part of the adjuvant treatment for diabetic
patients. [10, 23-25] Therefore, focusing on improving sleep quality should be a priority in
managing patients with glycemic concerns, as it can have a profound effect on outcomes.

In our population, the consumption of alcohol, tobacco, or coffee within four hours before sleep
was more frequent among cases than in controls. Among patients with adequate glycemic
control, 84.1% never or rarely consume these substances before sleep, while this percentage
drops to 50.8% among cases. Specifically, 31.7% of cases and 9.5% of controls frequently or
always consume these substances before sleep. Other studies have shown that the consumption
of alcohol, tobacco, or coffee can diminish both the duration and quality of sleep. Moreover,
increased consumption of these substances has been linked to psychological distress. [26-30]
Another factor more frequent in cases than in controls was using the bed for activities other
than sleeping or sexual relations. This outcome may be attributed to the use of electronic
devices in bed, which is known to interfere with sleep quality. Blue light emitted from screens
can suppress melatonin production, delay sleep onset, and potentially cause longer-term sleep
disturbances. [31,32]
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Lastly, another noteworthy finding from our study was the perception of the bedroom or bed
was not comfortable for sleep. Authors such as Baranwal et al. have reported that optimizing
the bedroom environment with factors like darkness and silence enhances sleep quality.
Moreover, Fumiharu et al. have noted that a cooler environment is linked to deeper sleep.
[33,34] Therefore, it may be appropriate to provide counseling on these characteristics to
improve sleep conditions.

While the lack of waist circumference and body fat percentage measurements presents a
limitation, our diverse approach still enabled us to capture a well-rounded profile of the
participants, contributing valuable insights to the study's findings. Future research could
benefit from incorporating these additional measurements for an even more thorough analysis.

Ethical Statment
This project was approved by the Ethical Committee local hospital. This project follows the
National and Local regulations for human health research.

Acknowledgments
None.

Data Avaibility
None.

References
[1] ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown FM, Bruemmer D, et al. Introduction and
Methodology: Standards of Care in Diabetes-2023. Diabetes Care. 1 de enero de 2023;46(Suppl 1):S1-4.

[2] ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown FM, Bruemmer D, et al. Classification and Diagnosis
of Diabetes: Standards of Care in Diabetes-2023. Diabetes Care. 1 de enero de 2023;46(Suppl 1):519-40.

[3] Tinajero MG, Malik VS. An Update on the Epidemiology of Type 2 Diabetes: A Global Perspective.
Endocrinol Metab Clin North Am. septiembre de 2021;50(3):337-55.

[4] Landgraf R, Aberle ], Birkenfeld AL, Gallwitz B, Kellerer M, Klein H, et al. Therapy of Type 2 Diabetes. Exp
Clin Endocrinol Diabetes Off ] Ger Soc Endocrinol Ger Diabetes Assoc. diciembre de 2019;127(S 01):S73-
92.

[5] Basto-Abreu A, Lépez-Olmedo N, Rojas-Martinez R, Aguilar-Salinas CA, Moreno-Banda GL, Carnalla M, et al.
Prevalencia de prediabetes y diabetes en México: Ensanut 2022. Salud Publica México. 13 de junio de
2023;65:5163-8.

[6] Basto-Abreu A, Reyes-Garcia A, Stern D, Torres-Ibarra L, Rojas-Martinez R, Aguilar-Salinas CA, et al.
Cascadas de tamizaje y atencion de la diabetes tipo 2 en México. Salud Publica México. 22 de agosto de
2024;66(4, jul-ago):528-36.

[71 Doubova SV, Leslie HH, Kruk ME, Pérez-Cuevas R, Arsenault C. Disruption in essential health services in
Mexico during COVID-19: an interrupted time series analysis of health information system data. BM] Glob
Health. septiembre de 2021;6(9):e006204.

[8] Gil-Velazquez LE, Wacher-Rodarte NAH, Salinas-Martinez AM, Duque-Molina C, Barcenas-Chavez S, Lopez-
Torres GI, et al. Atencién integral en diabetes tipo 2: transicién del modelo DiabetIMSS a CADIMSS. Rev
Médica Inst Mex Seguro Soc. 2022;60(Suppl 2):5103-9.

[9] Ogilvie RP, Patel SR. The Epidemiology of Sleep and Diabetes. Curr Diab Rep. 17 de agosto de
2018;18(10):82.

Services for Science and Education - United Kingdom 104



Gomez Gardufio, F., Garfias-Lépez, A. K., Bernal-Silva, S., & Comas-Garcia, A. (2025). Glycemic Control and Sleep Hygiene: Investigating their
Association Among Type 2 Diabetes Patients in Primary Care. British Journal of Healthcare and Medical Research, Vol - 12(04). 95-106.

[10] Antza C, Kostopoulos G, Mostafa S, Nirantharakumar K, Tahrani A. The links between sleep duration,
obesity and type 2 diabetes mellitus. ] Endocrinol. 13 de diciembre de 2021;252(2):125-41.

[11] Birhanu TT, Hassen Salih M, Abate HK. Sleep Quality and Associated Factors Among Diabetes Mellitus
Patients in a Follow-Up Clinic at the University of Gondar Comprehensive Specialized Hospital in Gondar,
Northwest Ethiopia: A Cross-Sectional Study. Diabetes Metab Syndr Obes Targets Ther. 2020;13:4859-68.

[12] Dutil C, Chaput JP. Inadequate sleep as a contributor to type 2 diabetes in children and adolescents. Nutr
Diabetes. 8 de mayo de 2017;7(5):e266.

[13] Sleep Foundation [Internet]. 2009 [citado 17 de julio de 2024]. Mastering Sleep Hygiene: Your Path to
Quality Sleep. Disponible en: https://www.sleepfoundation.org/sleep-hygiene

[14] CTS-UNAM [Internet]. [citado 7 de octubre de 2024]. Disponible en:
https://clinicadelsueno.facmed.unam.mx/

[15] Campos-Nonato I, Galvan-Valencia 0, Hernandez-Barrera L, Oviedo-Solis C, Barquera S. Prevalencia de
obesidad y factores de riesgo asociados en adultos mexicanos: resultados de la Ensanut 2022. Salud
Publica Mex. 14 de junio de 2023;65:5238-47.

[16] Shaman-Levy T, Romero-Martinez M, Barrientos-Guitiéerrez T, Cuevas-Nasu L, Bautista-Arredondo S,
Colchero M, et al. Encuesta Nacional de Salud y Nutricién 2021 sobre Covid-19. Resultados nacionales.
[Internet]. Cuernavaca, Morelos, México: Instituto Nacional de Salud Publica; 2022 [citado 15 de julio de
2024]. Disponible en:
https://ensanut.insp.mx/encuestas/ensanutcontinua2021/doctos/informes/220804_Ensa21_digital_4ago
.pdf

[17] CENETEC. Diagnéstico, tratamiento y prondstico de la sepsis neonatal. Guia de Evidencias y
Recomendaciones: Guia de Practica Clinica. [Internet]. México; 2019 [citado 27 de julio de 2024].
Disponible en: https://www.cenetec-difusion.com/CMGPC/GPC-SS-283-19/ER.pdf

[18] Barrantes-Solis T, Sudrez-Pérez M, Morera-Hidalgo H. Risk factors associated to a prolong hospitalization
in patients at the Hospital San Vicente de Paul Neonatology Unit. Acta Pediatrica Costarric. enero de
2009;21(1):41-6.

[19] Qaddoumi M, Al-Khamis Y, Channanath A, Tuomilehto J, Badawi D. The Status of Metabolic Control in
Patients With Type 2 Diabetes Attending Dasman Diabetes Institute, Kuwait. Front Endocrinol.
2019;10:412.

[20] Weinberg Sibony R, Segev O, Dor S, Raz I. Drug Therapies for Diabetes. Int ] Mol Sci. enero de
2023;24(24):17147.

[21] Pavén AP, Espinosa RAL, Silvia MGP, Patifio DC, Torres AR. Factores condicionantes de la falta de
adherencia terapéutica en pacientes con diabetes mellitus tipo 2: caso Unidad de Medicina Familiar 33,
Tabasco México. Rev Waxapa. 5 de septiembre de 2019;10(18):20-5.

[22] Lépez-Olmedo N, Jonnalagadda S, Basto-Abreu A, Reyes-Garcia A, Alish CJ], Shamah-Levy T, et al. Adherence
to Dietary Guidelines in Adults by Diabetes Status: Results From the 2012 Mexican National Health and
Nutrition Survey. Nutrients. 12 de noviembre de 2020;12(11):3464.

[23] Watson NF, Badr MS, Belenky G, Bliwise DL, Buxton OM, Buysse D, et al. Recommended Amount of Sleep
for a Healthy Adult: A Joint Consensus Statement of the American Academy of Sleep Medicine and Sleep
Research Society. Sleep. 1 de junio de 2015;38(6):843-4.

[24] Zhu B, Hershberger PE, Kapella MC, Fritschi C. The Relationship Between Sleep Disturbance and Glycemic
Control in Adults With Type 2 Diabetes: An Integrative Review. | Clin Nurs. diciembre de 2017;26(23-
24):4053-64.

[25] Giindiiz A, Gorpelioglu S, Emiroglu C, Suvak 0, Aypak C. The Effect of Training About Sleep Hygiene on
HbA1c Levels of Type 2 Diabetes Mellitus Patients: A Randomized Controlled Trial. Clin Diabetol.
2022;11(5):303-8.

[26] Gardiner C, Weakley ], Burke LM, Roach GD, Sargent C, Maniar N, et al. The effect of caffeine on subsequent
sleep: A systematic review and meta-analysis. Sleep Med Rev. junio de 2023;69:101764.

105
URL: http://dx.doi.org/10.14738/bjhr.1204.19123.



British Journal of Healthcare and Medical Research (BJHR) Vol 12, Issue 04, August-2025

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Nuifiez A, Rhee JU, Haynes P, Chakravorty S, Patterson F, Killgore WDS, et al. Smoke at night and sleep
worse? The associations between cigarette smoking with insomnia severity and sleep duration. Sleep
Health. 1 de abril de 2021;7(2):177-82.

Zheng JW, Ai SZ, Chang SH, Meng SQ, Shi L, Deng JH, et al. Association between alcohol consumption and
sleep traits: observational and mendelian randomization studies in the UK biobank. Mol Psychiatry. marzo
de 2024;29(3):838-46.

Chueh KH, Guilleminault C, Lin CM. Alcohol Consumption as a Moderator of Anxiety and Sleep Quality. ]
Nurs Res JNR. junio de 2019;27(3):e23.

Watson EJ, Coates AM, Kohler M, Banks S. Caffeine Consumption and Sleep Quality in Australian Adults.
Nutrients. 4 de agosto de 2016;8(8):479.

Exelmans L, Van den Bulck J. Bedtime mobile phone use and sleep in adults. Soc Sci Med 1982. enero de
2016;148:93-101.

He JW, Tu ZH, Xiao L, Su T, Tang YX. Effect of restricting bedtime mobile phone use on sleep, arousal, mood,
and working memory: A randomized pilot trial. PloS One. 2020;15(2):e0228756.

Baranwal N, Yu PK, Siegel NS. Sleep physiology, pathophysiology, and sleep hygiene. Prog Cardiovasc Dis.
2023;77:59-69.

Togo F, Aizawa S, Arai ] ichiro, Yoshikawa S, Ishiwata T, Shephard R], et al. Influence on human sleep
patterns of lowering and delaying the minimum core body temperature by slow changes in the thermal
environment. Sleep. junio de 2007;30(6):797-802.

Services for Science and Education - United Kingdom 106



