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Introduction: Type 2 Diabetes Mellitus (T2DM) is a chronic disease that begins in 
adulthood, and is caused by multiple factors. The onset of menopause involves changes 
that predispose women to the development of T2DM, which can worsen if the adherence to 
treatment is inadequate due to psychosocial factors or medications. The present study aims to 
describe the psychosocial factors that may affect adherence to treatment among men and 
premenopausal and menopausal women with T2DM.
Methods: This was a cross-sectional study of 96 patients with T2DM, who were divided 
into three groups: 1) men (n=32); 2) premenopausal women (n=32); and 3) menopausal 
women (n=32). Somatometric and metabolic control data were obtained. Adherence to 
treatment and psychosocial factors were evaluated: social support, belief in conventional 
medicine, disease denial, and depressive symptoms.
Results: Adherence to medication had a negative correlation with depressive symptoms in 
men (p <0.001) and menopausal women (p <0.021). Dietary adherence had a positive 
correlation with belief in conventional medicine in men (p <0.037) and premenopausal 
women (p <0.029).
Conclusion: Medication adherence in men and menopausal women was correlated with 
fewer depressive symptoms. Adherence to diet in men and premenopausal women was 
correlated with greater belief in conventional medicine. The results show the diversity of 
psychosocial factors among the groups that must be addressed in order to improve 
adherence.
Keywords: diet, medication, conventional medicine, depressive symptoms

Introduction
Type 2 diabetes mellitus (T2DM) is a chronic disease characterized by the pro-
gressive loss of insulin secretion by B cells. It has multiple causes, and requires 
adequate adherence to treatment, including pharmacology and a change in 
lifestyle.1,2 Adherence to treatment is influenced by patients’ behaviors and beliefs 
regarding following the instructions prescribed for their disease.3 A review study 
showed that the prevalence of adherence ranged from 38.5 to 93.1% and that 
depression and the cost of medication are modifiable predictors of adherence 
behavior.4 Biochemical and clinical parameters improve if they are actively con-
trolled by medical personnel, favoring adherence.5 It has also been observed that 
self-care activities and adherence to medication are relevant for improving the 
results in DM management.6,7
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There are some barriers which can produce resistance 
in treatment continuation; they can be classified as patient- 
related factors (psychosocial factors), such as cognitive 
difficulties, emotional concerns, depression, and belief in 
medications. Another category involves barriers regarding 
medication prescriptions, such as fear of taking them, the 
complexity of the regimen, among others.8 Social support 
and self-rated health suggest that interventions in these 
two variables are valuable to increase adherence to medi-
cation among this population.9 In another study, it was 
observed that patients with depression had high levels of 
glucose and HbA1c, indicating poor glycemic control and, 
therefore, decreased adherence.10 In patients with T2DM, 
it has been observed that the main reasons for refusing 
insulin therapy are denial of the disease and denial of the 
failure of oral medications, due to the chronic nature of the 
disease and the appearance of complications, some 
patients do not care about their current medical 
condition.11

There are some other factors that can have an impact 
on adherence to treatment in T2DM, such as the patient’s 
gender and disease perception. A study of male patients in 
whom disease was considered more difficult to control 
revealed an association with decreased adherence and 
lower knowledge about the disease.12 On the other hand, 
it has been reported that males of older age groups, who 
take several other medications and frequently visit their 
doctor, are associated with better adherence;13 and in 
middle-aged groups, self-care and lifestyle activities were 
deficient, but the absence of joint pain and fewer com-
plaints about anxiety and depressive symptoms were asso-
ciated with good adherence.14

Women have a higher risk of developing T2DM than 
men,15 the most common diagnosis age being between 50 
and 69 years.16 In women, phenotypic and metabolic 
changes occur due to the menopausal transition that predis-
poses them to the development of T2DM.17–19 Menopause is 
a state of relative androgen excess due to a decrease in sex 
hormone binding globulin (SHBG); these hormonal changes 
increase insulin resistance.20 Depression has been found to 
be associated with poorer glycemic control and poorer emo-
tional functioning in postmenopausal women.21 There is 
more research on adherence to treatment of T2DM in men 
with regard to the barriers to adherence to treatment related 
to psychosocial factors, because as a group, they are hor-
monally more stable than women. There is not much infor-
mation on premenopausal or menopausal women with 
T2DM, who represent a high-risk group for this type of 

medical condition, in which the psychosocial context must 
be considered. For this reason, the objective of the present 
study is to evaluate psychosocial factors and their relation-
ship with adherence to treatment in men, premenopausal and 
menopausal women with T2DM.

Materials and Methods
In a cross-sectional design, 96 patients with T2DM were 
studied, which were recruited from the health clinics of the 
Secretary of Health in Guanajuato, Mexico and patients 
attending the Department of Medical Science, University 
of Guanajuato. We selected three groups of patients: 1) 
men (n = 32); 2) premenopausal women (n = 32); and 3) 
menopausal women (n = 32).

Inclusion Criteria
The inclusion criteria were as follows: age between 40–64 
years; more than 5 years since the diagnosis of T2DM; 
more than 6 years of education; no history of vascular 
disease, stroke, psychiatric or neurological disease, visual 
or hearing impairment, or major depressive disorder; no 
consumption of alcohol or tobacco; no beta-blocker, neu-
roleptic, vitamin E, or hormone replacement therapy.

Questionnaire
Data Collection
Patients answered a questionnaire consisting of direct 
questions asked by an investigator, that included the fol-
lowing items:

General Data
age; years since T2DM diagnosis and education (years).

Somatometric Variables
Weight (kg), height (cm), and body mass index (BMI) 
were obtained according to standard techniques.22

Systolic and diastolic blood pressure were measured 
while the subjects were sitting.

Adherence to Treatment
Dietary and medication adherence were evaluated sepa-
rately using a previously reported questionnaire.23 Dietary 
adherence was evaluated with eight questions, which score 
ranged from 8 to 40 on a Likert-type scale. Adherence to 
medication was evaluated with three questions, and the 
results ranged from 3 to 15 on a Likert-type scale. 
Higher scores indicated better adherence to treatment. 
Validity of the questionnaire was tested in Mexican 
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population in a pilot study applied to 20 patients with 
T2DM and previously published by Garay-Sevilla et al.23

Psychosocial Evaluation
Social Support
Social support was evaluated based on the patient’s per-
ception of the support they received from their family and 
friends to comply with the treatment for T2DM.23 This 
instrument was validated and used in previous works by 
Garay-Sevilla et al.23,26

Belief in Conventional Medicine
This was assessed with an instrument where the construct 
validity was tested in a pilot study on twenty patients with 
T2DM, analyzing intrinsic consistency with a correlation 
matrix; used and published previously by Garay-Sevilla 
et al.24 It included 12 items regarding the most frequent 
objections to following medical instructions as mentioned 
by patients who chose alternative forms of treatment. 
Scores ranged from 12 to 60. Higher scores indicated 
a stronger belief in conventional medicine.

Disease Denial Assessment
We used the Levine’s Disease Denial Scale25 previously 
modified, validated and reported by Garay-Sevilla et al.26 

This measures 24 different expressed forms of denial of 
illness; in the clinical construct, the interviewer asked 
probing questions regarding a variety of the patient’s atti-
tudes, concerns, emotional reactions, and overt behavior 
concerning his illness. Denial levels are scored in terms of 
the degree to which patients minimize or distort risk in 
order to avoid dealing with the illness. The range of scores 
was from 0 to 144.

Depressive Symptoms
These were evaluated with 14 items: eight on mood; three 
on sleeping; and three on non-specific symptoms. The 
range of scores was 0 to 41, with higher scores indicating 
greater depressive symptomatology. This instrument was 
validated and used previously in Mexican population by 
Huerta Franco et al.27

Metabolic Control
A venous blood sample was obtained after 12 h of fasting. 
Serum was processed the same day and used for measure-
ment of glucose (GOD-PAP enzymatic method, purchased 
from Lakeside) and HbA1c determination by high- 
performance liquid chromatography (Sigma, St. Louis, 
MO). Lipid, total cholesterol, low-density lipoprotein 

(LDL-C), high-density lipoprotein (HDL-C), very low- 
density lipoprotein (VLDL-C), and triglyceride profiles 
were assessed using enzymatic methods.

Ethical Considerations
The present study was conducted in accordance with the 
Declaration of Helsinki, and the Nuremberg Code. The 
protocol was approved by the ethics committee of the 
Department of Medical Science of the University of 
Guanajuato (CEDCM-05), and all participants signed 
informed consent forms.

Statistical Analysis
Distribution analysis was performed with the Kolmogorov– 
Smirnov test. Parametric variables are presented as the 
mean ± standard deviation (SD), and non-parametric vari-
ables are presented as the median (interquartile range). 
Differences between the groups of men and premenopausal 
and menopausal women were assessed using the ANOVA 
test for parametric variables and the Kruskal–Wallis test for 
non-parametric variables along with the Tukey post hoc 
test. Spearman correlation was used to assess adherence to 
medication and diet with psychosocial factors.

All statistics were performed with the Statistica V. 7.0 
(StatSoft, Inc), and p<0.05 was considered significant.

Results
The general characteristics of the data corresponding to the 
groups of men and premenopausal and menopausal 
women are shown in Table 1. Menopausal women were 
older than men (p <0.001) and premenopausal women (p 
<0.0001). Metabolic control was similar in the three study 
groups as was adherence to treatment. We found 
a significant difference in social support between men 
and menopausal women (p <0.02) and in depressive symp-
toms between men and menopausal women (p <0.015). In 
general, men had greater social support than menopausal 
women, and menopausal women had more depressive 
symptoms than men. A marginal difference was observed 
for disease denial, which was greater among men.

Table 2 shows the correlations between adherence to 
medication and psychosocial factors among the three 
groups. Adherence to medication had a negative correla-
tion with depressive symptoms among men (p <0.001) and 
menopausal women (p <0.021); no association was found 
for the other psychosocial factors. Dietary adherence 
(Table 3) had a positive correlation with belief in 
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conventional medicine among men (p <0.037) and preme-
nopausal women (p <0.029).

In an additional analysis of correlations, older males 
showed lower HbA1c and disease denial (r = −0.357, 
p <0.044; r = −0.444, p <0.010, respectively), and preme-
nopausal women received less social support (r = −0.396, 
p <0.024).

Discussion
The main findings of this study show that there are rela-
tionships between some psychosocial factors that are 
dependent on gender and female hormonal stages, and 
adherence to treatment in T2DM. In men and menopausal 
women, greater adherence to medication correlates with 
less depressive symptomatology. Among men and preme-
nopausal women, a greater belief in conventional medicine 
is related to better adherence to diet.

Older menopausal women perceive less social support, 
which can predispose them to more menopausal and 
depressive symptoms.28 Premenopausal and menopausal 
women experience phases of large hormonal fluctuations 
in estradiol and progesterone levels, which has been 
shown to correlate with physical and psychological symp-
toms and has been referred to as “complaints of meno-
pause” in several studies.29 At the social level, this has 
been suggested to influence the development of a negative 

attitude towards menopause, which can be associated with 
a lower perception of social support as compared to men.30

In the present study, social support did not show 
a significant relationship with adherence to treatment in 
any of the groups. This may be reflected in the social context 
faced by both sexes, such as the high rates of femicide in 
Mexico (10 women per day) that may influence the ability of 
women to recognize the need to seek social support in 
vulnerable situations, such as in the setting of a chronic 
disease.31 This is supported by another study which found 
that poor social support in menopausal women was related to 
physical/sexual violence and drug use.32 In another research, 
it has been observed that greater social support is not asso-
ciated with a decrease in symptoms of menopause, suggest-
ing that perceived stress has a greater effect and is a variable 
that might influence adherence to treatment.33 In men, the 
presence of impulsive aggressiveness is common, affecting 
executive functioning and therefore decision-making and 
causing them to reject social support or improvements in 
their medical and social condition.34 This is in contrast to 
a study from Chile in which men had greater social support 
than women and the average age was 63 years.9

In the present study, it was observed that menopausal 
women showed greater depressive symptoms and less 
social support than men. Mild depressive symptoms 
usually appear in the premenopausal phase and should 

Table 3 Correlations Between Dietary Adherence and Psychosocial Factors in Men and Premenopausal and Menopausal Women

Psychosocial Factors Dietary Adherence

Men Premenopausal Menopausal

Spearman R p-value Spearman R p-value Spearman R p-value

Belief in conventional medicine 0.369 0.037 0.385 0.029 0.135 0.460

Social support 0.209 0.250 0.133 0.466 0.230 0.204

Depressive symptoms −0.238 0.187 −0.147 0.421 −0.219 0.227
Disease denial −0.322 0.071 −0.006 0.972 −0.249 0.168

Table 2 Correlations Between Medication Adherence and Psychosocial Factors in Men and Premenopausal and Menopausal Women

Psychosocial Factors Medication Adherence

Men Premenopausal Menopausal

Spearman R p-value Spearman R p-value Spearman R p-value

Belief in conventional medicine 0.233 0.197 −0.005 0.975 0.264 0.150

Social support −0.145 0.426 0.146 0.432 0.327 0.072

Depressive symptoms −0.556 <0.001 −0.019 0.917 −0.410 0.021
Denial of disease −0.072 0.694 −0.126 0.499 0.074 0.690

Note: bold values indicate values with statistical significance, with a value of p <0.05.
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be monitored clinically, as they can evolve into a major 
depressive disorder. In this case, menopause is not con-
sidered a high-risk phase for psychiatric illness; how-
ever, it can be a time of psychological stress that, if not 
properly monitored, can evolve into a mood disorder, 
such as depression.35 In the scientific literature, there is 
a debate regarding climacteric stages and their associa-
tion with emotional state. In some studies, premenopau-
sal women show greater depressive symptoms than 
postmenopausal women.36 In other studies, menopause 
has been shown to increase the risk of developing major 
depression.37 Adaptive control is important for adequate 
biopsychosocial functioning with which to respond to 
environmental demands, so it is relevant to establish 
interventions based on coping strategies and emotional 
regulation, specifically involving cognitive reappraisal 
and expressive suppression. This way, the level of adher-
ence to treatment may be improved.38

Among men and premenopausal women, belief in con-
ventional medicine was related to better adherence to diet, 
consistent with a prior study in which belief in conven-
tional medicine was correlated with adherence to treatment 
as well as other factors, such as schooling, socioeconomic 
status, and medical care.24 This is in contrast to a study in 
which 41% of women reported dissatisfaction with con-
ventional medicine and preferred alternative medicine.39

Disease denial did not show a significant relationship, 
which contrasts with a study conducted on coping and 
beliefs in chronic disease in which men scored high in 
denying their condition.40 Regarding the above, some 
theorists specify that the initial response to a clinical 
diagnosis is denial and that this defense mechanism 
helps to cope with the impact of the diagnosis; however, 
if this response is maintained, it can be detrimental to the 
physical and psychological well-being of the patient.41 

The reasons for this difference may be due to the size of 
the sample, in addition to the fact that disease denial was 
related to age in men (ie, older men showed less disease 
denial), thereby generating better adherence not directly 
related to this psychosocial factor. In addition, men had 
better glycemic control with age, correlating with better 
adherence to treatment, which is consistent with studies 
in which men had better glycemic control than women, 
which may be due to differences in glucose homeostasis, 
response to treatment and psychological factors.42

The present study has some limitations, among which 
are a small sample size and a cross-sectional design, so 
causality regarding the variables may not be reflected. 

Likewise, the different climacteric stages between meno-
pause and post-menopause were not addressed, so there 
might be an obvious difference between the groups. The 
same is true for men as they could be in andropause, which 
could lead to significant variability. For future studies, we 
recommend evaluating emotional regulation strategies.

Conclusion
Medication adherence in men and menopausal women was 
correlated with fewer depressive symptoms, and adherence 
to diet in premenopausal women and men was correlated 
with greater belief in conventional medicine. Our results 
reveal areas in which psychological interventions based on 
coping strategies and emotional regulation could help 
improve adherence to treatment in patients with T2DM. 
However, more studies are required with a larger sample 
size and a longitudinal design that makes it possible to 
explain or predict adherence to treatment.
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