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Abstract

Introduction: In Mexico, 18.3% of adults over 20 years of age have been diag-
nosed with Type 2 Diabetes (T2D). Evidence suggests that sleep quality and
duration are related to metabolic diseases, including the risk of developing
T2D. A cross-sectional, analytical study was conducted in healthy adults, aged
18 to 40 years old, male and female, with normal weight, overweight and grade
I obesity. Subjects with T2D, pre-diabetes, depression, chronic pain and sleep
apnoea were excluded. The FINDRISC and Pittsburgh Sleep Quality Index in-
struments were used. A multiple binary logistic regression model was con-
structed including male sex, obesity, overweight and poor sleep quality, ob-
taining exponentials of S (Exp B), 95% CI and p. of 165 subjects, 52.3% were
female. Poor sleep quality was 38.2%. The adjusted model showed an associa-
tion between poor sleep quality and risk of T2D with an Exp B of 2.46 (95%
CI: 1.85 - 5.21) and p < 0.05. The findings highlight the importance of imple-
menting efficient non-pharmacological and pharmacological strategies to im-
prove sleep quality and control overweight and obesity in healthy individuals
in primary care settings.
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1. Introduction

Type 2 Diabetes (T2D) is a major non-communicable disease that impacts 11.1%
of the population worldwide and is a significant cause of death in Western coun-
tries [1] [2]. Mexico ranks eighth in the world for diabetes, affecting 18.3% of the
adult population, based on data from the Instituto Nacional de Estadistica y Geo-
grafia (National Institute of Statistics and Geography, INEGI, for its acronym in
Spanish) [3] [4]. Strategies have focused mainly on pharmacological strategies and
non-pharmacological interventions such as dietary modification, increased phys-
ical activity and self-care education. Sleep quality and time have not been system-
atically integrated as part of these strategies for healthy adults. Evidence shows the
impact of sleep on glycaemic homeostasis and insulin sensitivity [5].

Sleep quality involves elements such as sleep latency, hours of sleep, sleep con-
tinuity, nocturnal awakenings and alertness phases [6]-[8]. As a modifiable factor,
its integration into preventive measures against Type 2 Diabetes is of great im-
portance [9]. Several clinical investigations have pointed to a decrease in the risk
of pre-diabetes and complications due to changes in the quantity and quality of
sleep [9] [10].

Chronic lack of sleep (less than six hours per night), as well as excessive sleep
(more than ten hours), increases the risk of developing cardiovascular and meta-
bolic diseases [11] [12]. This is explained by the fact that hormones that regulate
glucose and appetite, such as growth hormone, cortisol, leptin and ghrelin, are mod-
ulated by sleep [13]. The quality and duration of sleep affect the release of these
hormones, influencing glucose tolerance and hunger control; therefore, sleep plays
a key role in metabolic hormone regulation [14] [15]. Experimental studies have
shown that sleep restriction and circadian rhythm disruption can reduce basal met-
abolic rate and lead to insulin resistance and hyperglycaemia. A single night of
deprivation can alter the metabolic profile, elevating lipids and amino acids re-
lated to energy and neuronal metabolism, confirming the impact of sleep on met-
abolic balance [16] [17].

In murine models, six hours of fasting sleep deprivation resulted in increased
hepatic glucose production, accumulation of triglycerides in the liver and eleva-
tion of metabolites related to lipid oxidation [18]. In addition, overexpression of
genes involved in lipogenesis was observed, suggesting that sleep deprivation-in-
duced hepatic steatosis contributes to the development of hepatic insulin re-
sistance [18] [19]. In this context, international bodies in diabetes and metabolism
have noted that increasing sleep by one hour per night for several weeks can im-
prove insulin sensitivity, so that seven to nine hours of sleep per day is recom-
mended to maintain good metabolic health [6] [8] [20] [21].
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Sleep quality is linked to other risk factors for T2D [12] [22]. Recent studies
have documented that poor quality and insufficient duration (less than six hours
per night) are associated with decreased insulin sensitivity, impaired insulin se-
cretion and increased overall metabolic risk [22]-[24]. These conditions include
fasting hyperglycaemia, insulin resistance and a chronic low-grade inflammatory
state [11] [16] [22]. In addition, sleep disruption alters the balance of stress-regu-
lating compounds, satiety and appetite, leading to increased caloric intake, weight
gain and visceral fat accumulation, contributing to the development of obesity and
risk of T2D [25] [26].

Furthermore, irregular sleep patterns are associated with metabolic and mood
disorders, such as depression and anxiety [10]. Workers with irregular schedules,
especially those working night shifts, have been identified as having increased in-
sulin resistance due to alterations in their circadian rhythms [11] [12].

Although several studies have shown an association between sleep quality and
the risk of metabolic disorders, including insulin resistance and the presence of
T2D [14] [16] [27]-[29], most of these investigations have been conducted in Eng-
lish, Asian or Latino populations with prediabetes and T2D [28] [30]-[32]. The
sociodemographic, epigenetic and cultural characteristics of the Mexican popula-
tion require specific clinical studies. Likewise, social inequalities, poor dietary habits
and unhealthy sleep habits [7] [33] [34], characterised by irregular schedules, noc-
turnal exposure to screens and shorter sleep duration [35] [36]. Added to this is
the genetic influence, as variants such as SLC16A11 and polymorphisms in genes
such as TCF7L2, present in a high percentage of the Mexican population, have
been identified as being associated with a risk of developing T2D [37] [38]. Genes
related to overweight and obesity have even been identified in Mexican children
and adolescents since childhood [39] [40], suggesting a metabolic vulnerability
from early stages of life. Therefore, the aim of the present study is to determine
the association between sleep quality and the risk of T2D in healthy young Mexi-

can adults.

2. Methodology

A cross-sectional and analytical study was conducted in a primary care centre
in Mexico, which was the Family Medicine Unit No. 64 “Tequesquinahuac” (UMF,
for its acronym in Spanish), of the Instituto Mexicano del Seguro Social (Mexi-
can Social Security Institute, IMSS, for its acronym in Spanish), between Febru-
ary and April 2024. Men and women between 18 and 40 years of age, with nor-
mal weight, overweight, G1 obesity and without medical comorbidities were in-
cluded. Subjects with a previous diagnosis of pre-diabetes, type 2 diabetes, sleep
apnoea, psychiatric disorders such as anxiety or depression, chronic pain and
use of medications that may alter sleep or metabolism such as antidepressants,
hypnotics, anticonvulsants and steroids (corroborated in digital dossier) were
excluded.

The sample was calculated with the OpenEpi software version 3.01 [15], using
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a formula for difference of proportions, considering an alpha of 0.05 and a 1-B of
80%. Considering an estimated prevalence of 14.9% [41] for sleep quality and
12.4% [42] for diabetes risk, an n = 170. A ratio of exposed with outcome and not
exposed with outcome of 1:1 was considered. Non-probability sampling by con-
secutive cases was used. The sample was collected from subjects attending sched-
uled and unscheduled appointments at the family medicine outpatient clinic.

The FINDRISC questionnaire [16], validated in a Hispanic population, was
used to assess the risk of developing T2D. For the assessment of sleep quality, the
Spanish version of the Pittsburgh Sleep Quality Index [17] was used, which rates:
without problem, deserves medical attention, requires medical attention with
medical treatment, and severe problem. For statistical purposes, it was dichoto-
mised into the following: good sleep quality (score < 5) and poor sleep quality
(score > 5).

For the descriptive analysis, qualitative variables (sex, educational level, occu-
pation, marital status, body mass index and hereditary family history of diabetes)
were expressed as frequencies and percentages. For quantitative variables (age,
weight, height, and abdominal circumference), their distribution was assessed by
using the Kolmogorov-Smirnov test (p > 0.05), as well as the skewness (values be-
tween —0.5 and 0.5) and kurtosis (values between —0.2 and 2) criteria. Since a free
distribution was observed, median and interquartile range (25 - 75) were reported.
Sociodemographic and clinical characteristics were contrasted with sleep quality
(poor and good) and risk of T2D by using Pearson’s Chi-square tests and linear
trend tests, according to ad hoc statistical assumptions. To compare quantitative
variables with two groups, the Mann-Whitney U test was used and a value of p <
0.05 was considered as a factor of dependence.

To determine the association between sleep quality and T2D risk, Pearson’s
Chi-square test was used, with OR, 95% CI and p < 0.05 considered as factor de-
pendence. In addition, a multiple binary logistic regression model was constructed
including male sex, overweight or obesity, hereditary family history of T2D and
poor sleep quality, obtaining Exp B (exponential of ), 95% CI and p < 0.05 as factor
dependence. Covariates with statistical significance, tendency to statistical associ-
ation (0.05 - 0.075) and biological plausibility or available knowledge for risk of
T2D were considered. SPSS version 23 was used.

3. Results

Of the total number of participants, 62.4% were female. In relation to sleep, 38.8%
had a sleep quality that warranted medical attention and treatment. Regarding the
risk of developing Type 2 diabetes, the moderate level was the most frequent, with
32.7% of cases.

Regarding clinical and sociodemographic variables associated with sleep qual-
ity, it was found that overweight, undergraduate schooling and a family history of
first-line type 2 diabetes were associated with poor sleep quality with p=0.038, p
=0.010, and p = 0.034, respectively (see Table 1).
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Table 1. Clinical and sociodemographic characteristics associated with sleep quality in young adults in

Mexico.
Poor sleep qualit Good quality of
Parameter 0= 111; c(l%) ¥ sleep nq= 46)2%) p-value
Age IQR (25, 75) 31 (25, 36.5) 31 (24.5, 31) 0.473¢
Sex
Female 80 (62) 23 (63.9) 0.837"
Male 49 (38) 13 (36.1)
Marital status
Married 59 (45.7) 9 (25)
0.139°
Single 61 (47.3) 26 (72.2)
Divorced 9(7) 1(2.8)
Schooling
Primary 0(0) 1(2.8)
Secondary 28 (21.7) 12 (33.3) 0.010?
High school 40 (31) 14 (38.9)
Bachelor’s degree 61 (47.3) 9 (25)
Employment status
Full time 90 (69.8) 27 (75)
Part-time 13 (14.1) 5(13.9) 0.3342
Night work 4 (3.1) 0(0)
Unemployed 22 (17) 4(11.1)
BMI categorised
Normal 41 (31.8) 19 (52.8)
0.038°
Overweight 55 (42.6) 11 (30.6)
Obese 33 (25.6) 6 (16.6)
IQR weight (25.75), kg 70 (60, 85) 65.5 (60, 75.75)  0.296°
Size IQR (25.75), cm 162 (156, 170) 160 (156, 168.25) 0.521¢
Abdominal circumference IQR (25.75), cm 90 (82, 94) 86 (80, 92) 0.205¢
HF history T2D
n (%)
Not present 12 (9.3) 8(22.2) 0.020?
First line 69 (53.5) 13 (36.1)
Second line 48 (37.2) 15 (41.7)

n = total; % = percentage; IQR = Interquartile Range; a = linear trend test; b = Chi-square; Pearson’s test;
¢ = Mann-Whitney U test; HF = hereditary family history; T2D = Type 2 Diabetes.
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Regarding clinical and sociodemographic parameters associated with the risk
of developing T2D, age 34 years old, undergraduate education, overweight, weight >
72 kg, abdominal circumference > 90.5 cm and the presence of a first-line HF history
of T2D were associated with risk of T2D, with a p < 0.05 (see Table 2).

Table 2. Clinical and sociodemographic characteristics of healthy Mexican adults with risk of T2D.

At risk of Not at risk of

Parameter diabetes diabetes p-value OR with 95% CI
n = 69 (%) n = 96 (%)
Age IQR (25.75) 34 (27, 38) 30 (24.5, 37) <0.05¢
Sex
Female 54 (69.2) 49 (54.3) 0.87°  2.9(0.919 - 3.312)
Male 24 (30.8) 38 (43.7)
Marital status
Married 32 (41) 36 (41.4)
Single 39 (50) 51 (52.2) 0525t
Divorced 7 (9) 3(3.4)
Schooling
Primary 1(1.4) 0(0.0)
Secondary 14 (17.9) 26 (29.9) <0.05% -——--
High school 21 (26.9) 33 (37.9)
Bachelor’s degree 34 (53.8) 38 (32.2)
Working status
Full-time 55 (70.5) 62 (71.3)
Part-time 5(6.4) 13(14.9) 0.215°
Night work 1(1.3) 3(3.4)
Unemployed 17(21.8) 9 (10.4)
BMI categorised
Overweight 41 (52.6) 25 (28.7)
Normal 16 (20.5) 44 (50.6) 00
Obese 21 (26.9) 18 (20.7)
IQR weight (25, 75) 72 (64.75,86.5) 64 (58, 78) <0.05¢
Size IQR (25, 75) 162 (156, 170)  161.5 (156, 170)  0.375¢
Abdominal circumference
IQR (25, 75) 90.5 (85, 96) 86 (80, 91) <0.05°
HEF history of T2D
Not present 4(5.1) 16 (18.4)
First line 46 (59%) 36 (41.4) 005
Second line 28 (35.9) 35 (40.2)

n = total; % = percentage; IQR = Interquartile Range; a = Linear trend test; b = Pearson’s chi-square; ¢ =
Mann-Whitney U test; OR = Odds Ratio; CI = Confidence Interval; HF = Hereditary Family history; T2D
= Type 2 Diabetes.
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Poor sleep quality was associated with the risk of T2D with an OR of 3.15 (95%
CI 1.29 - 6.49) and p < 0.05 (see Table 3).

Adjusted analysis identified three factors associated with risk of T2D. Over-
weight or obesity, female sex and poor sleep quality showed an OR of 4.871 (95%
CI, 2.275 - 10.430, p < 0.05), OR 0of 2.784 (95% ClI, 1.339 - 5.786, p < 0.05) and OR
of 2.462 (95% CI, 1.037 - 5.846, p < 0.05), respectively (see Table 4 and Figure 1).

Table 3. Association between sleep quality and risk of Type 2 diabetes in young adults in Mexico.

With risk of Type 2 diabetes No risk of T2D
1 lit R with 95% CI -val,
Sleep quality n =78 (%) n =87 (%) OR with 95% C p-value
Poor 68 (87.2) 61(70.1)
3.15[1.2 9- 6.49]* <0.05
Good 10 (12.8) 26 (29.9)

n = total; % = percentage; a = Pearson’s chi-square; CI = Confidence Interval; OR = Odds Ratio; T2D = Type 2 Diabetes.

Table 4. Multivariate model. Risk factors associated with the risk of Type 2 Diabetes in young adults in Mexico.

Logistic regression Parameter B Wald P Exp B with 95% CI
Nagelkerke’s Intercept —-2.501 19.494 <0.05 -
R?=0.21 Overweight or obese  1.574 15.975 <0.05 4.82 (2.23 - 10.44)

Opverall percentage = 52.7%

Hosmer-Lemeshow test = Female sex 1.024 7.522 <0.05 2.78 (1.33 - 5.78)

0.60 Poor sleep quality 901 4.168 <0.05 2.46 (1.03 - 5.84)

CI = Confidence Interval; % = percentage; S = regression coefficient; R? = coefficient of determination; Exp f = exponential of f.

v
v
'
!
Bad quality of sleep = o g i
'
1
'
1
!
Female sex = P k g i
1
b
v
'
1
Overweight or obesity = i I ¢ {
v
b
'
1 1 1 1 1
0.5 1 2 4 8 16
OR with 95% CI

Logarithm scale 2
Source: own, Forest Plot representing the OR with 95% CI of the factors associated with risk of Type 2 Diabetes.

Figure 1. Multivariate model. Risk factors associated with risk of T2D.

4. Discussion

Among the main sociodemographic findings of this study, a predominance of
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women was found, which is explained by the population composition in Mexico
based on data from INEGI [1] [2], which shows a majority of women in the pop-
ulation pyramid. This is consistent with research that compared the experiences
of women and men with T2D in rural and urban areas. They found a higher pro-
portion of women affected by this disease [3].

Regarding sleep quality, it was found that most participants required medical
attention and treatment based on the measurement instrument. This situation is
similar to that reported by Mexican health institutions, which estimate that more
than 30% of the population has sleep-related problems [4]-[6]. Coincidentally, in
a study in a Latin American population that associated sleep quality and daytime
sleepiness in university students, they reported that 73.6% had a sleep quality that
required medical attention [7].

In this study, healthy subjects were found to have a moderate risk of T2D (<14
points on the FINDRISC scale). This aligns with the global projection that 12.5%
of adults will have diabetes by 2045 [8] [9]. The results are consistent with a study
of Latina health workers, which aimed to determine their risk of Type 2 diabetes,
and found that participants were at moderate risk of developing this disease [10].

In relation to BMI, this study found that overweight people had a higher risk of
poor sleep quality. Based on data from sleep research institutions in Mexico, sleep
deprivation may increase the consumption of caloric foods, which favours over-
weight and obesity [6]. Similarly, a study in a Mexican university population re-
ported a significant association between body mass index and daytime sleepiness,
with a p-value < 0.05 [11].

Conversely, an association was found between abdominal girth and poor sleep
quality. This is consistent with evidence that sleep restriction raises cortisol levels,
alters the circadian cycle and inhibits lipid mobilisation, thus favouring the accu-
mulation of abdominal fat. This visceral fat not only affects metabolic and respir-
atory function, but also contributes to the development of sleep apnoea, which in
turn impairs sleep quality and perpetuates hormonal and metabolic imbalance
[12]-[15]. However, a study in Peruvian workers linking sleep quality and meta-
bolic syndrome did not find this association, possibly due to differences in meas-
urement methods or in the sociodemographic characteristics of the participants
[16].

Age over 34 years old was also associated with poor sleep quality. International
organisations agree that age over 45 represents a threshold at which the risk of
developing Type 2 diabetes increases markedly, due to a combination of reduced
insulin secretion and resistance, loss of muscle mass, gain of visceral fat and accu-
mulation of chronic metabolic and inflammatory diseases [17] [18]. This is con-
sistent with research in a sample of young American adults, which shows that age,
especially after 40 years old, is an independent risk factor for developing Type 2
diabetes [19].

In the present research, bachelor’s degree education was associated with poor

sleep quality. People with higher education tend to be exposed to higher levels of
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academic or work-related stress, greater cognitive load and responsibilities asso-
ciated with their profession, which can activate the hypothalamic-pituitary-ad-
renal axis, leading to an increase in the release of cortisol, a hormone that inter-
feres with normal sleep architecture [20]-[22]. In addition, this group tends to
have greater use of electronic devices, longer working hours and exposure to arti-
ficial lights at night, factors that alter the circadian rhythm and make it more dif-
ficult to reconcile and maintain sleep [23]. This contrasts with a study of medical
students, which focused on determining factors related to sleep quality and found
that students in their final year had the lowest levels of restorative sleep, showing
a negative relationship between academic progress and sleep quality [24].

This study found an association between a hereditary family history of T2D in
first-degree relatives and the risk of developing the disease. The literature supports
this relationship as individuals with a family history show 30% - 70% higher risk,
even adjusting for BMI and lifestyle [20]. This is explained by the fact that shared
genetic factors, including variants in genes such as TCF7 L2, affect insulin secre-
tion and sensitivity, as well as an altered adipokine profile that favours insulin
resistance [25] [26]. A study in Mexico reported an OR of 2.44 (95% CI 1.32 - 4.50)
for those with a maternal history and a 75.7% chance of developing the disease
when both parents were diabetic [27].

In this study, BMI in the obese category was associated with the risk of devel-
oping T2D. National and international evidence shows that obesity, especially when
severe or long-standing, increases the risk of developing T2D. This is due to excess
adipose tissue, which promotes insulin resistance through the release of free fatty
acids and pro-inflammatory cytokines [28]-[30]. Additional studies corroborate
that Mexican participants with type II and III obesity had an increased risk of
T2D, with a particularly high risk in those with a BMI > 40 (OR = 18.7; p < 0.001)
[31].

Body weight was also associated with the risk of developing Type 2 diabetes.
Based on international diabetes bodies, it is estimated that approximately 85% of
patients with Type 2 diabetes are overweight or obese, highlighting the strong as-
sociation between excess body weight and this disease. In addition, mechanisms
such as chronic inflammation of adipose tissue alter the production of protective
adipokines such as adiponectin, decreasing their insulin-sensitising effect and
leading to an unfavourable metabolic state [32] [33]. Coincidentally, a study in a
Mexican population, whose main objective was to determine the 10-year risk of
Type 2 diabetes, found that 73.33% of participants with obesity were at high risk
of developing Type 2 diabetes according to the FINDRISC scale, which reinforces
the usefulness of BMI as an indicator of metabolic risk [34].

Regarding the main objective of the present study, we identified that partici-
pants with poor sleep quality had a threefold increased risk of developing Type 2
diabetes in the simple and adjusted models. This can be explained by several path-
ophysiological mechanisms; poor sleep quality and insufficient sleep duration in-

crease cortisol secretion, which leads to insulin resistance and favours visceral fat
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accumulation. In addition, the sympathetic nervous system is activated, and ap-
petite hormones (leptin and ghrelin) are altered, contributing to weight gain.
These conditions lead to chronic low-grade inflammation and circadian rhythm
imbalances, affecting glucose regulation and pancreatic function [23] [30] [35]
[36]. These results are consistent with those reported in a longitudinal study in
the UK, which concluded that both sleep quality and its changes over time influ-
ence the risk of developing Type 2 diabetes, with an OR of 1.34; 95% CI: 1.22 -
1.47, especially when sleep duration is also considered [37]. Similarly, an Asian
population was analysed where the combination of poor sleep quality and short
sleep duration was found to significantly increase the risk of diabetes compared
to those with adequate sleep with an OR of 1.47; 95% CI: 1.26 - 1.71 [38]. It is
worth mentioning that the above-mentioned research studied subjects with pre-
diabetes or T2D.

In the adjusted model, overweight or obesity, female sex and first-degree he-
reditary family history increased the likelihood of developing T2D. The strongest
association was observed between being overweight and obesity. In addition to
inflammation and insulin resistance, obesity alters pancreatic S-cell function, con-
tributing to a progressive deterioration of insulin secretion. Recent studies have
also shown that individuals with obesity have alterations in the gut microbiome,
which may influence glucose homeostasis through immunological and metabolic
mechanisms. These alternative pathways strengthen the interpretation of BMI as
a robust, multifactorial marker of T2D risk [29] [39]-[41]. Recent studies, such as
that of Liu et al, found that adults with obesity have a three- to six-fold increased
risk of developing T2D, depending on their metabolic profile, which supports the
magnitude of the effect observed in the present study [42].

In contrast, hereditary family history also showed a significant association, sug-
gesting an important genetic burden in the development of the disease in healthy
Mexican subjects. This finding is consistent with the results of a European study
that identified that people with a family history of T2D have a two-fold increased
risk of developing the disease, even after adjusting for variables such as BMI and
lifestyle habits. Inheritance of certain genetic variants could affect both insulin
production and efficacy, as well as pancreatic S-cell function [43]-[45].

Finally, male sex was also associated with T2D risk in healthy adults. This is
interpreted by the differences in hormonal and body fat distribution between men
and women. Several studies, such as the one conducted by Wang et al, in an Asian
population, have shown that postmenopausal women are more prone to metabolic
dysfunction, while in men the risk tends to increase at younger ages. These pat-
terns suggest that preventive strategies should be tailored to gender and consider
underlying biological factors [46]-[48].

The findings of this study are consistent with recent research showing an asso-
ciation between sleep quality and risk of metabolic disturbances, even after ad-
justed modelling. In 2023, a study in an English population, which aimed to iden-
tify the risk of T2D associated with sleep quality using regression models adjusted
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for age, sex, educational level, lifestyle and comorbidities, reported that poor sleep
quality increases the risk of developing T2D by 45% (HR = 1.45; 95% CI: 1.09 -
1.92) [49]. Similarly, a study in an Asian population used multivariate logistic re-
gression and found that poor sleep quality, together with obesity, male sex and
polycystic ovary syndrome, was significantly associated with pre-diabetes [50].

Limitations of the present study include its cross-sectional design, which pre-
vents the establishment of a causal relationship between poor sleep quality and
the risk of developing Type 2 diabetes. In addition, the information was collected
through self-administered questionnaires, which may lead to recall or interpreta-
tion biases. The sample was limited to persons attached to a single medical unit,
which reduces the generalisability of the results to other populations.

The strength of this study is the use of multivariate analysis, which allowed for
the control of the effect of confounding factors and strengthened the validity of
the association observed between poor sleep quality and the risk of developing
T2D. In addition, instruments validated in the Hispanic population, such as the
Diabetes Risk Index (FINDRISC) and the Pittsburgh Sleep Quality Index (PSQI),
were used, which confer greater precision in the measurement of the variables.
Finally, the inclusion of a sample of young and apparently healthy adults also adds

value by focusing on a population where preventive intervention is still possible.

5. Conclusion

The findings of this research suggest an association between poor sleep quality
and the risk of developing T2D in the population assessed. These findings high-
light the need to implement non-pharmacological and pharmacological strategies
aimed at improving sleep quality, which could also contribute to the reduction of
overweight and obesity in healthy individuals. In primary care centres, it is neces-
sary to incorporate interventions such as the promotion of sleep hygiene, the as-
sessment of family history and the control of harmful habits, such as excessive use
of screens and eating food before bedtime. Another viable option, at the primary
level of care, is to implement self-care dialogues between patients and healthcare
professionals for sleep hygiene and recommendations to reduce the risk of diabe-
tes. These actions are especially relevant in women and should be part of preven-

tive programmes aimed at reducing the burden of chronic diseases such as T2D.
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