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approximately 18.3% [2]. Uncontrolled diabetes, defined as a

Hemoglobin A1c (HbA1c) > 7.0%, can lead to higher risk for

disabling health complications, additional care requirements,

and increased healthcare cost [3]. To prevent health complica-

tions, individuals with diabetes must maintain glycemic con-

trol (Hemoglobin A1c < 7.0%) [4]. Latino adults experience

lower rates of glycemic control due to complex barriers

related to diabetes self-management, a key factor being low

medication adherence [5,6].

Low adherence to oral hypoglycemicmedications is associ-

atedwith higher levels of HbA1c as well, as all-cause hospital-

izations and increased all-cause mortality [7]. Among Latino

adults, studies suggest that medication adherence ranges

from 40% to 73%, and compared to other racial/ethnic groups,

Latinos have the lowest medication adherence levels [8,9].

Adherence to prescribed medications is not only influenced

by individual factors (e.g., age, sex, education, language),

rather influenced by factors related to interpersonal and clinic

factors [10]. Therefore different levels of the socio-ecologic

framework [11] may be examined to understand Latino adults’

low adherence to prescribed medications. For example, modi-

fiable psychosocial condition-related factors of low adherence

include anxiety [12], depression [13,14] and stress [15]. Modifi-

able social/economic related-factors such as limited health lit-

eracy [16,17] low social/emotional support [10,18] and lack of

regular health care [19].

Sex differences exist in diabetes self-management. Studies

suggest that although “males and females” are prescribed

similar regimens, differences exist in medication adherence

and other self-care behaviors [20,21]. One factor that can play

a role among Mexican heritage adults is acculturation. For

example, one study found that family responsibilities can take

priority over individual needs of less acculturated females and

serve as a barrier to diabetes self-management. In this study

female participants, shared challenges related to changing

dietary patterns while keeping male spouses happy [22]. Fur-

ther, females experience higher rates of modifiable psychoso-

cial conditions (e.g. depression, stress) that can serve as

barriers to medication adherence and diabetes control

[23,24]. Males experience a different set of barriers to diabetes

self-management. Studies have found traditional sex roles

can prevent acceptance of social support [25]. In a qualitative

study among primarily Mexican heritage males, participants

reported difficulties understanding physician instructions

around self-care, frustrations and stress related to disclosing

diagnoses to others, and fatalistic mindsets [26]. Therefore,

to inform practice, more research is needed to identify sex

specific factors correlated with low adherence among Latinos.

Based on the growing size of the Mexican heritage popula-

tion in the US [27] and disproportionate rates of uncontrolled

diabetes among this population [28], there is a need for a bet-

ter understanding of modifiable correlates of low adherence

to oral hypoglycemic mediations. Given the large percentage

of Mexican heritage adults residing in the US/ Mexico border

region of California, and the proportion who rely on care from

federally qualified health centers, there is a need to examine

low adherence as well effective ways to measure adherence

among this population. Based on a review of the current liter-

ature, there is a gap in research focused on measuring adher-

ence to diabetes medications and identifying effective
measurement tools for Latinos. Therefore, the aim of this

study was to identify modifiable psychosocial conditions-

and social/economic-related factors of low adherence, and

to examine sex differences among Mexican heritage adults

with Type 2 diabetes using proportion of days covered as a

measure of adherence.
2. Subjects

The recruitment sampling frame included a query of the elec-

tronic health records of all adult Latino patients with a diag-

nosis of Type 2 diabetes (N = 2383) from San Ysidro Health, a

federally qualified health center (FQHC). This FQHC is located

in the south most region of San Diego County California near



PDC can range from 0.00 to 1.00 (medication was available

each day of the study period = 1). PDC was calculated for oral

hypoglycemic medications for a 24-month period prior to

enrolling in the study. A continuous score and a categorical

variable including three levels: optimal/high adherence

(PDC � 0.80), medium adherence (>0.50–0.79), and low adher-

ence (�0.50) were included in Table 2. The categorical variable

was used in bivariate analyses and reported in Table 3. For

regression analyses, a binary variable was created low adher-

ence (�0.50), and med/high adherence (>0.50).



4. Results

A total of 279 participants were included in the analyses.

Tables 1 and 2 include participant demographic and clinical

characteristics stratified by sex. The mean age was 55.2 years



Table 3 shows results of bivariate chi-square analyses and

one-way ANOVA tests to determinewhich factors were signif-

icantly associated with low, medium, and high adherence as

measured by PDC. Significant bivariate relationships existed

between age, US born and PDC measured adherence

(p < 0.05). There was also a significant bivariate relationship

between social support and PDC adherence (p < 0.05). Partici-

pants with higher levels of social support demonstrated

higher levels of adherence as measured by PDC. Higher

depressive symptomatology M = 6.01 (SD = 4.84) and higher

anxiety symptomatology M = 4.82 (SD = 4.31) were observed

among participants with low adherence.

In hierarchical logistic regression, the relationship

between demographic characteristics (model 1), psychosocial

conditions (model 2), social/economic related factors (model

3), and all explanatory variables (model 4) and medication

adherence measured by PDC were examined stratified by

sex. Results indicated significant relationships of the different

explanatory variables only for males using the proportion of

days covered medication adherence measure (see Table 4).

In the first model, there were no demographic characteristics

associated with low medication adherence. In the second

model, including social/economic related factors, being US

born, single, and having social support were significantly

associated with low adherence (p < 0.05). In the third model,

including psychosocial condition-related factors, being US

born, single, and having social support remained significantly

associated with low adherence (p < 0.05, p < 0.05, and
p < 0.001) and there was no significant association between

depression, anxiety, and stress and low medication adher-

ence. The final regression model indicated the same results

as model 3, being US born, single, and having social support

remained significantly associated with low medication adher-

ence (p < 0.05, p < 0.05, and p < 0.001). There were no signifi-

cant relationships between the explanatory variables for

females.

5. Discussion

This study highlights the low levels of adherence to oral hypo-

glycemic medications among Mexican heritage adults with

Type 2 receiving care at an FQHC in the US Mexico border

region of California. Significant differences were observed in

rates of medication adherence based on age, sex, and country

of birth. Similarly, this study found significant differences in





Table 4 – Results of Hierarchical Logistic Regression Analysis on Proportion of Days Covered (PDC) Low-adherence to Medications for Male participants (N = 104).

Model 1

Demographic characteristics

Model 2

Social/Economic related factors

Model 3

Psychosocial related factors

Model 4

Demographic, Social/Economic, Psychosocial factors

b (SE) Exp (B) 95% CI b (SE) Exp (B) 95% CI b (SE) Exp (B) 95% CI b (SE) Exp (B) 95% CI

Predisposing demographic factors

Age

<65 years �0.99 (0.61) 0.37 0.11, 1.23 �1.14 (0.66) 0.32 0.08, 1.16 �1.00 (0.68) �1.00 (0.68) 0.36 0.09, 1.40

�65 years – – – – – – – – – –

US born



[45]. These findings warrant further research to explore what

other factors play a role in low medication adherence among

males.

In this study, based on the PDCmeasure, most participants

(72%) demonstrated low adherence. This finding is consistent

with the literature on patients’ levels of adherence [46]. Sim-

ilar to other studies, differences in non-modifiable correlates

(age, sex, country of birth) of low medication adherence were
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