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Age, obesity, and physical inactivity drive erectile
dysfunction severity in men with type 2 diabetes
mellitus: a cross-sectional study
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(Verénica Alexandra Celi) study was conducted in 130 men from Ibarra, Ecuador. Spearman’s rio and ordinal
logistic regression were used to analyze the relationship between ED severity and risk
factors. Results: The mean age was 62.67 years, with most participants being older
adults. Overall, 52.3% were overweight, 21.5% were obese, and 26.2% had normal
weight. In addition, 51.5% had lived with diabetes for 1-5 years. Mild-to-moderate
ED was present in 86.9% of participants, whereas 13.1% reported severe ED. Regarding
physical activity (PA), 53.9% reported moderate levels, 24.6% low or inactive levels,
and 21.5% high levels. Spearman’s analysis showed significant positive associations
between ED severity and age (rho = 0.558; p < 0.001), PA (rho = 0.289; p = 0.001),
and body mass index (BMI) (#70 = 0.218; p = 0.013). Compared with the high-PA
group, participants with low PA had 79% lower odds of belonging to a less severe ED
category (Odds Ratio (OR) =0.21; 95% Confidence Interval (CI): 0.08-0.53; p=0.001).
Similarly, the moderate-PA group had 65% lower odds of belonging to a less severe
category (OR = 0.35; 95% CI: 0.16-0.75; p = 0.007). Conclusions: Advanced age,
lower PA, and excess body weight were associated with greater ED severity in men with
T2DM.
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Edad, obesidad e inactividad fisica determinan la gravedad de la disfuncién
eréctil en hombres con diabetes mellitus tipo 2: un estudio transversal

Resumen

Antecedentes: La disfuncion eréctil (DE) se define como la incapacidad de mantener una ereccion del pene suficiente para
lograr la relacion sexual. Es altamente prevalente entre los hombres con diabetes mellitus tipo 2, y factores como la edad y
el sobrepeso constituyen predictores significativos. El objetivo de este estudio fue determinar la gravedad de la disfuncion
eréctil y su asociacion con factores de riesgo en pacientes con diabetes mellitus tipo 2. Métodos: Se realizé un estudio
descriptivo, transversal y correlacional en una poblacion de 130 hombres de la ciudad de Ibarra, Ecuador. Se utilizé el
coeficiente rtho de Spearman y la regresion logistica ordinal para analizar la relacion entre la DE y los factores de riesgo.
Resultados: La edad media fue de 62.67 afios, predominantemente adultos mayores. Entre los participantes, el 52.3% tenia
sobrepeso, el 21.5% obesidad y el resto tenia un peso normal. En general, el 51.5% habia estado viviendo con diabetes
durante 1 a 5 afios. En cuanto a la gravedad de la disfuncion eréctil (DE), el 86.9% present6 disfuncion leve a moderada,
mientras que el 13.1% reportd casos graves. Respecto a la actividad fisica (AF), el 53.9% report6 niveles moderados, el
24.6% niveles bajos/inactivos y el 21.5% niveles altos. El analisis de correlacion de Spearman revel6 asociaciones positivas
significativas entre la gravedad de la DE y las variables analizadas. La edad mostro la correlacion mas fuerte (7o = 0.558;
p < 0.001), seguida de la AF (rho = 0.289; p = 0.001) y el indice de masa corporal (IMC) (rho = 0.218; p = 0.013). En
comparacion con el grupo de alta actividad fisica (AF), los individuos con baja AF mostraron una reduccion del 79% en las
probabilidades de pertenecer a una categoria menos grave (Odds Ratio (OR): 0.21; 95% de Intervalo de confianza (IC): 0.08—
0.53; p = 0.001). De manera similar, el grupo de actividad moderada mostr6 una reduccion del 65% en las probabilidades
de estar en una categoria menos grave en comparacion con el grupo de alta actividad (OR = 0.35; IC del 95%: 0.16-0.75;
p = 0.007). Conclusiones: Estos hallazgos indican que la edad avanzada, la baja AF y el exceso de peso corporal estan

relacionados con una mayor gravedad de la disfuncion eréctil en pacientes con diabetes mellitus tipo 2.
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1. Introduction

Erectile dysfunction (ED) is defined as the inability to achieve
or maintain an erection sufficient for satisfactory sexual per-
formance [1]. The World Health Organization (WHO) defines
physical activity as any bodily movement produced by skeletal
muscles that requires energy expenditure [2]. Regular PA con-
tributes to the prevention and management of ED by enhancing
cardiovascular function, supporting weight and diabetes con-
trol, regulating testosterone levels, and promoting overall well-
being [3].

ED is highly prevalent among men with type 2 diabetes mel-
litus (T2DM), with age, alcohol consumption, excess weight,
and poor glycemic control identified as key predictors [4].
Globally, the prevalence of ED among patients with diabetes is
estimated at 65.8%, with age, duration of diabetes, peripheral
vascular disease, and body mass index (BMI) recognized as
major contributing factors [5].

In 2019, it was estimated that approximately 463 million
people worldwide had diabetes, and this number is expected
to rise to 578 million by 2030 and 700 million by 2045.
Moreover, the disease is more prevalent among individuals
living in urban areas (10.8%) than in rural settings (7.2%), and
it occurs more frequently in high-income countries (10.4%)
than in low-income countries (4.0%) [6]. Notably, poor dietary
patterns are estimated to account for 70.3% of new T2DM
cases worldwide, with the highest burdens reported in Central
and Eastern Europe, Central Asia (85.6% and 81.8%, respec-
tively), and Latin America and the Caribbean (81.8% and
83.4%, respectively) [7].

In a study conducted among patients attending the General
Outpatient Clinic of the Federal Medical Centre, Umuabhia,
the factors associated with ED were age, tobacco use, alcohol
intake, diabetes mellitus, hypertension, depression, and a high
level of perceived stress [8]; in this way, ED is considered
a marker of overall health, and addressing it through a com-
prehensive approach—including diet, PA, sleep, and stress
management—can improve both erectile function and general
health outcomes [9].

The benefits of regular exercise for erectile function have
been reported by numerous studies. Engaging in PA among
men aged 40 years and older was associated with a reduc-
tion of more than 20% in the likelihood of experiencing ED
[10]. Beyond its physical manifestations, ED also carries
significant psychological consequences, including diminished
self-esteem, loss of confidence, feelings of emasculation, and
increased risk of social isolation, depression, and reduced
overall well-being [11].

ED is also associated with a lower quality of life. In a
study conducted in Ukraine, it was found that the progres-
sion of ED was accompanied by a decrease in the integral
quality of life index from —25.2% in mild cases to —33.3%
in moderate cases and —41.6% in severe cases [12]. Patients
with ED consistently score lower on both physical and mental
quality-of-life scales, with the most pronounced impairments
observed in the physical domain. Additionally, ED can lead
to relationship difficulties, decreased intimacy, and reduced
partner satisfaction, ultimately affecting the quality of life of
both partners [13, 14].

ED acts as an independent risk factor and a prognostic



marker for cardiovascular disease, with common underlying
mechanisms such as endothelial dysfunction, oxidative stress,
systemic inflammation, and low plasma testosterone levels.
For this reason, men with ED should be carefully evaluated
for cardiovascular risk factors in order to prevent future major
adverse cardiovascular events [15—17].

The relevance of this study lies in the fact that ED not
only impairs quality of life and intimate relationships, but may
also serve as an early marker of underlying conditions such
as cardiovascular disease and diabetes. Therefore, the find-
ings may provide a foundation for prevention programs that
promote healthy lifestyles and, when ED is present, encourage
timely diagnosis and treatment of its root causes, ultimately
improving both overall health and erectile function.

This study aims to determine the statistical relationship
between ED and risk factors and to analyze and predict ED
based on risk factors such as age, BMI, and physical inactivity.

2. Materials and methods

2.1 Study design

A descriptive, cross-sectional study was conducted to deter-
mine the presence of ED and its association with PA levels,
age, and BMI.

2.2 Setting

Study participants were recruited at the exit of the outpatient
clinic of the Endocrinology Department at Instituto Ecuato-
riano de Seguridad Social (IESS)-Ibarra Hospital during the
period from April to August 2025.

2.3 Participants

The study included 130 men over the age of 18 years with
a confirmed diagnosis of T2DM. A non-probabilistic consec-
utive sampling method was used, including all patients who
attended the outpatient clinic during the study period, met
the inclusion criteria, and agreed to participate by signing the
informed consent form.

The recruitment process was carried out by three eighth-
semester Physiotherapy students who had received three
months of prior training to ensure proper administration of the
data collection instruments. Before the official start, a pilot
test was conducted to standardize the procedure, establishing
an average completion time of 8 to 10 minutes for the two
questionnaires. No blinding was applied, as this was an
observational study based on self-reports.

2.4 Inclusion and exclusion criteria
2.4.1 Inclusion criteria

* Men diagnosed with T2DM.

* Patients aged over 18 years.

¢ Individuals willing to participate in the study by signing
the informed consent form.

2.4.2 Exclusion criteria

* Individuals with cognitive impairment or limitations that
interfere with the data collection process and the administration
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of study instruments.

2.5 Feasibility and data collection

The study was feasible thanks to the voluntary participation
of the men, who signed an informed consent form ensuring
confidentiality and the exclusive use of their data for research
purposes. Additionally, the availability of validated instru-
ments supported the accuracy and reliability of the collected
data. ED was assessed using the International Index of Erectile
Function-5 (IIEF-5), the most widely used instrument world-
wide for evaluating ED. The Spanish version of the IIEF-
5 has demonstrated high reliability (Cronbach’s o = 0.75)
and validity (0.784, >0.5), confirming its suitability for this
population [18].

PA was assessed using the short form of the International
Physical Activity Questionnaire (IPAQ-SF), one of the most
widely used self-report instruments for measuring PA. The
administration of this tool and its subsequent repetition allow
for an acceptable estimation of both total sedentary behavior
and moderate-to-vigorous intensity PA [19].

The participants’ weight and height were measured directly
using a stadiometer and a calibrated scale in order to calculate
their BMI.

2.6 Data analysis

Data were processed using Jamovi software, which facilitates
accessible and reproducible statistical analysis. To examine the
relationship between ED and PA, Spearman’s rho correlation
was applied. Ordinal logistic regression was additionally used
to analyze and predict the probability of ED occurrence, odds
ratios (OR) and 95% confidence intervals (CI) were reported,
and a p-value less than 0.05 was considered for statistical
significance.

3. Results

Table | shows that the study population consisted of 130 men
diagnosed with T2DM. When characterizing the participants,
the mean age was identified as 62.67 years, indicating that the
sample primarily represents an older adult population. Regard-
ing BMI, 52.3% of participants were overweight, 21.5% were
obese, and 26.2% had a normal weight. In terms of disease
duration, 51.5% had been diagnosed within the previous 1 to
5 years, suggesting that more than half of the population was
in the relatively early stages of the condition. Meanwhile,
37.7% had lived with diabetes for 6 to 20 years, and a smaller
proportion reported more than 20 years since diagnosis. With
respect to ED, 86.9% of participants presented with mild to
moderate impairment, while 13.1% reported severe dysfunc-
tion. In terms of PA, 53.9% reported a moderate level, 24.6%
reported low or no activity, and 21.5% reported a high level of
activity.

The results presented in Table 2 display the Spearman’s
correlation analysis, which revealed positive and statistically
significant associations between the severity of ED and all
examined factors. Age emerged as the main correlate (rho =
0.558; p < 0.01), showing a moderate-to-strong association
with the progression of clinical severity. Furthermore, accord-
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TABLE 1. Characteristics of the study population by age, body mass index, duration of diabetes, erectile dysfunction,
and physical activity.

Variables/Category
Age (yr) Mean
62.67

BMI Frequency
Normal 18.5-24.9 kg/m? 34
Overweight 25-29.9 kg/m? 68
Obesity >30 kg/m? 28
Total 130

Duration of T2DM Frequency
1-5 yr 67
6-10 yr 22
11-20 yr 27
21-30 yr 14
Total 130

Erectil Dysfunction Frequency
Mild 43
Mild to moderate 38
Moderate 32
Severe 17
Total 130

Physical Activity Frequency
High 28
Moderate 70
Low/Inactive 32
Total 130

BMI: Body mass index; T2DM: Type 2 diabetes mellitus.

Statistic
Minimum Maximum
30 87

Percentage

26.2%

52.3%

21.5%

100.0%
Percentage

51.5%

16.9%

20.8%

10.8%

100.0%
Percentage

33.1%

29.2%

24.6%

13.1%

100.0%
Percentage

21.5%

53.9%

24.6%

100.0%

TABLE 2. Correlation of the study variables.

Correlation Coefficient
Sig. (bilateral)

Spearman’s rho  Erectile Dysfunction

Sig.: statistical significance.

ing to our data coding, significant but smaller correlations were
identified with low levels of PA (rho = 0.289; p = 0.001) and
BMI (rho = 0.218; p < 0.05). The coefficients indicate that
increasing age, physical inactivity, and excess body weight are
directly associated with more severe stages of ED.

Table 3 presents the ordinal logistic regression model, which
revealed a statistically significant, inverse, and dose-dependent
association between PA level and the severity of ED. The
results indicate that PA is a key protective factor. Compared
with the high PA group (reference category), individuals with
low PA showed a 79% reduction in the odds of belonging to
a less severe category (OR = 0.21; 95% CI: 0.08-0.53; p =
0.001), which translates into a substantially higher probability
of being classified in more severe categories. Similarly, the

Physical
Activity
0.289
0.001

Body Mass Index Age

0.218
0.013

0.558
<0.001

moderate PA group showed a 65% reduction in the odds of
being in a less severe category compared with the high PA
group (OR = 0.35; 95% CI: 0.16-0.75; p = 0.007). Although
the explanatory power of the model was modest (Nagelkerke’s
pseudo R? = 0.095), the findings confirm that PA is a signif-
icant and independent predictor, even when considering the
multifactorial nature of ED. The significant thresholds of the
model validate the ordinal structure of the response variable.
Taken together, these results provide strong statistical evidence
that higher levels of PA are associated with a lower likelihood
of experiencing severe ED.

Table 4 shows a statistically highly significant association (p
=0.013) between BMI and ED. Individuals with a normal BMI
had 69% lower odds of presenting a more severe degree of ED



57

TABLE 3. Ordinal logistic regression for predictors of erectile dysfunction severity.

Parameter

Physical Activity Predictor

Low Physical Activity —1.585 0.489
Moderate Physical Activity —1.057 0.394
High Physical Activity (Ref- 3
erence)

Thresholds (Erectile Dysfunction)
<Mild vs. >Mild —1.695 0.363
<Moderate vs. Severe 1.118 0.356

Estimate (5) Standard error Wald Statistics  df o

Sig. Odds Ratio 95% CI
-value) (OR) for OR
10.508 1 0.001 0.21 0.08-0.53
7.192 1 0.007 0.35 0.16-0.75
- - - Ref. -
21.839 1 <0.001 - -
1.129 1 0.288 - -
9.864 1 0.002 - -

Goodness of fit (Pseudo R?) Cox & Snell 0.088; Nagelkerke 0.095; McFadden 0.034.

df: degrees of freedom; Sig.: significance level (p value); Ref.: reference category, CI: confidence interval.

TABLE 4. Parameter estimates of the ordinal logistic regression model for body mass index and erectile dysfunction.

Parameter Estimate () Standard Error Wald  df (p—ilaglile) Odzi(s)ﬁ)a to 2.(5)?0(1;1
Body Mass Index Predictor
Normal —-1.186 0.478 6.147 1 0.013 0.31 0.12-0.78
Overweight 0.042 0.404 0.011 1 0.917 1.04 0.47-2.30
Obesity 0.000 — — — - 1 —
Erectile Dysfunction Thresholds
ED (<Mild vs. >Mild) —1.05 0.363 8381 1 0.004 - -
ﬁ/%ife‘;d toModeratevs. >Mildto ——, )eq 0.350 0675 1 0411 - -
ED (<Moderate vs. Severe) 1.717 0.395 1893 1 <0.001 - -

Goodness of fit (Pseudo R?): Cox and Snell = 0.074; Nagelkerke = 0.080; McFadden = 0.029.
ED: Erectile Dysfunction, OR: Odds Ratio,; CI: Confidence Interval; Sig: Significance level (p value); df: Degrees of freedom.

compared with individuals in the obese category (OR = 0.31;
95% CI: 0.12, 0.78). Conversely, this indicates that individuals
with obesity had 3.23 times higher odds (calculated as 1/0.31)
of experiencing a more severe degree of ED than those with
normal weight. The CI does not include the null value of 1.0,
confirming the robustness of this protective effect associated
with normal body weight.

The odds of a higher degree of ED in the overweight group
were statistically indistinguishable from those observed in the
obese group (OR = 1.04; 95% CI: 0.47, 2.30). The wide
CI crossing 1.0 indicates that no meaningful difference in
risk can be concluded between these two BMI categories.
The model’s goodness of fit, assessed using the Pseudo R?
statistics, was modest (Cox and Snell = 0.074; Nagelkerke =
0.080; McFadden = 0.029), indicating that BMI accounts for
approximately 2.9% to 8.0% of the variance in the outcome.
Despite this modest proportion, the statistical significance of
the predictors demonstrates that BMI is a relevant explanatory
factor in the pathophysiology of ED.

Table 5 presents the ordinal logistic regression analysis,
which demonstrated that age is a robust and highly signifi-

cant predictor of ED, explaining 33.6% of the variance in the
outcome (Nagelkerke R?). The results indicate a positive and
progressive association (5 = 0.100; 95% CI: 0.069-0.131; p <
0.001), meaning that for each additional year of age, the log-
odds of presenting a more severe degree of ED increase. This
finding statistically confirms aging as a critical and cumulative
determinant in the progression of the condition.

4. Discussion

A 2022 study by Nadine et al. [20] reported that more than 30
million people in the United States have been diagnosed with
T2DM, most of whom are over 60 years of age. This finding
is consistent with our results, where the mean age was 62.67
years [20]. In a study that included 13,589 adult patients with
T2DM, 37.4% had a BMI of 25-29.9 and 37.4% had a BMI of
>30. This trend is consistent with our study, in which 73.8%
of participants were overweight or obese [21]. Regarding
the relationship between T2DM and ED, Abdlshikure et al.
[4] (2025), in a study conducted in 204 men with T2DM,
concluded that 43.1% of the participants had a disease duration
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TABLE 5. Estimates of the parameters of the ordinal logistic regression model for age and erectile dysfunction.

Parameter Estimate
Predictor
Age (yr) 0.100
Erectile Dysfunction Thresholds
ED (<Mild vs. >Mild) 5.282
ED (<Mild to Moderate vs. >Mild to Moderate) 6.946
ED (<Moderate vs. Severe) 8.614

Std. Error  Wald  df Sig. OR 95% CI
0.016 39382 1 <0.001 1.105 0.069-0.131
0.978 29.171 1  <0.001 - 3.37-7.20
1.064 42611 1 <0.001 - 4.86-9.03
1.139 57.190 1 <0.001 - 6.38-10.85

Goodness of fit (Pseudo R?): Cox and Snell = 0.312; Nagelkerke = 0.336; McFadden = 0.140.
ED: Erectile Dysfunction; OR: Odds Ratio; CI: Confidence Interval; Sig.: Significance level (p value); Std. Error: Standard

Error; df: Degrees of Freedom.
Note: The 95% CI for age refers to the f coefficient estimate.

of 5 to 10 years, followed by 38.7% with a duration of less
than 5 years, which differs from our results. A cross-sectional
study conducted in 236 diabetic men from western Uganda
concluded that 36.4% of participants had mild to moderate
ED, followed by 22.4% with moderate ED, which differs from
our findings, in which the largest proportion of the study
population had mild ED [4]. In a retrospective cross-sectional
analysis 020,789 men aged 40 to 91 years, conducted between
2008 and 2018, 17.1% reported ED. Within this subgroup,
49.3% reported little to no PA, 39.4% moderate activity, and
only 11.4% high activity. Overall, men with ED were more
physically inactive compared with those without the condition
(25% vs. 19%). This general pattern contrasts with our sample,
where the majority reported a moderate level of PA [10].

Francesco et al. [22] reported that the prevalence of ED
in men without comorbidities increased from 10% to 79% be-
tween the ages of 40 and 80 years. The presence of comorbidi-
ties such as hypertension, obesity, and diabetes substantially
increased this risk, ranging from 41% to 85%. These findings
are consistent with ours, which showed a higher prevalence of
ED among older men with T2DM [22].

In a 2024 study, Mingming and colleagues found that 61.1%
of 2509 men assessed met the recommended levels of aerobic
PA. They further observed that men engaging in 150-300
minutes per week of moderate PA had a 22% lower risk of ED,
while those exceeding 300 minutes per week had a 39% lower
risk. These results are consistent with ours, which showed that
higher levels of PA were associated with less severe ED [23].

A study in three public hospitals in the Gurage zone, which
included 204 men with diabetes, reported that 76.5% had ED,
with overweight (BMI >25 kg/m?) and obesity (BMI >30
kg/m?) identified as independent predictors. These data are
comparable to our findings, in which 73.8% of participants
were overweight or obese and, moreover, BMI was positively
and statistically significantly associated with ED severity [4].

Regarding the probability of developing ED associated with
PA, our study demonstrated that higher levels of PA were
associated with a lower likelihood of experiencing severe ED.
This finding is consistent with the study reported by Katarzyna
et al. [3] (2025), which indicates that regular PA, particularly
aerobic exercise, helps prevent and treat ED by improving car-
diovascular health, controlling obesity and diabetes, regulating

testosterone, and enhancing overall well-being. Similarly, the
present study shows that reducing the level of PA from high
to low increases the likelihood of experiencing severe ED
fivefold. This finding aligns with the results of Telila et al.
[24](2023), who reported that individuals with insufficient PA
are 4.15 times more likely to suffer from ED compared with
those with adequate activity levels. These findings have direct
implications for public health and clinical practice, strongly
supporting the recommendation of PA not only as a preventive
measure but also as a potential therapeutic intervention in the
management of ED.

We also found that men with a normal BMI were less likely
to present with severe ED in this sample. This finding is
consistent with that of Vahit ef al. [25] (2025), whose study
suggests that obesity is associated with a greater susceptibility
to developing ED, after reporting that 70% of participants with
a BMI above 30 presented mild to moderate ED. Furthermore,
our study demonstrated that individuals with obesity are 3.23
times more likely to present a higher grade of ED compared
with those with a normal BMI. According to a recent study
published in Frontiers in Endocrinology by Liu et al. [26]
(2023), obese individuals have a significantly higher risk of
developing moderate-to-severe ED (OR = 2.71; p = 0.002)
compared with normal-weight subjects, suggesting a direct
positive correlation between excess adiposity and severe im-
pairment of ED. Finally, our research demonstrated that for
every additional year of age, the probability of presenting a
more severe grade of ED increases. Our findings are consistent
with recent data reported by Pellegrino ef al. [22] (2023) in
European Urology Focus, who identified a strong non-linear
correlation between aging and the probability of ED. Their
study demonstrated that the risk of developing erectile impair-
ment rises sharply from the fourth to the eighth decade of life,
establishing advanced age as the most significant independent
predictor for the severity and prevalence of the condition [22].

5. Conclusions

This study, conducted in 130 men with T2DM, shows that
age, PA level, and BMI are clinically relevant determinants
of ED severity in this high-risk population. Older age was
strongly and progressively associated with more severe ED,
underscoring aging as a critical factor that should be routinely



considered in the assessment and management of sexual health
in men with diabetes. Higher levels of PA were consistently
linked to milder degrees of dysfunction, supporting physical
exercise as a key protective and potentially modifiable factor
that should be promoted as part of comprehensive diabetes
care. In addition, men with normal BMI had substantially
lower odds of severe ED compared with those with obesity,
highlighting weight control as an important target for preven-
tion and intervention. Together, these findings indicate that
lifestyle-related factors such as physical inactivity and excess
weight are closely associated with ED severity in men with
T2DM. While causal relationships cannot be established from
this cross-sectional design, the results provide context-specific
evidence that can inform the development of educational and
preventive strategies targeting metabolic control and sexual
health in this high-risk population.

6. Limitations

The main limitations of this study include the use of nonprob-
abilistic, single-center sampling in a cohort composed exclu-
sively of men with T2DM living in the city of Ibarra, which
restricts the generalizability of the findings to other regions
or populations with different sociocultural backgrounds. In
addition, the cross-sectional design precludes the establish-
ment of causal relationships between PA levels, BMI, age,
and ED severity. Another important limitation is the lack of
key clinical variables (such as glycemic control, cardiovascular
comorbidities, smoking status, use of specific medications,
and hormonal profiles) all of which may act as residual con-
founders and could influence the severity of ED.

7. Recommendations

Based on the findings and the limitations identified, future
research should include larger and more representative sam-
ples, incorporating multiple centers and diverse geographic
and sociocultural contexts to enhance the external validity,
representativeness, and comparability of the results. More-
over, longitudinal or cohort designs are recommended to better
assess temporality and explore potential causal relationships
between PA, metabolic control, BMI, and the progression of
ED. It would also be advisable to incorporate objective clinical
variables (such as glycated hemoglobin, lipid profile, blood
pressure, cardiovascular comorbidities, pharmacological treat-
ment, and testosterone levels) to develop more robust and
clinically meaningful predictive models.
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