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Objective: Under 50% of type 2 diabetic patients achieve the recommended glycemic control. One bar-
rier to glycemic control is patients’ cost-related nonadherence to medications. We hypothesize gender
differences in medication nonadherence due to costs among diabetic patients.

Methods: US National Health Interview Survey (2011 to 2014) data yielded 5260 males and 6188
females with diabetes for over a year. We applied 2 analytic methods (A and B below) across multiple
outcome measures (1 to 4) of medication nonadherence due to cost. The key independent variable was
participant’s gender.

Results: Across methods and measure, females consistently report significantly higher rates of medi-
cation nonadherence due to costs. Pearson’s �2 showed that female patients were more likely to (1)
skip medication (13.5%–10.2%; P < .001), take less than prescribed medication (13.9%–10.5%; P <
.001), delay filling prescriptions (16.8%–12.5%; P < .001), and ask doctors to prescribe lower-cost alterna-
tive medications (31.8%–28.0%; P < .001). Controlling for covariates, logistic regression models found fe-
males more likely to skip medication (OR, 1.30; 95% CI, 1.09–1.55), take less than prescribed medication
(OR, 1.26; 95%, CI, 1.06–1.50), delay filling prescriptions, (OR, 1.29; 95% CI, 1.11–1.50), and request low-
er-cost medication (OR, 1.17; 95% CI, 1.04–1.32). Our results report other factors that influence medication
adherence, including socioeconomic and health status variables.

Conclusions: A significant gender-based disparity exists on cost-related nonadherence of medication
among diabetic patients. Health care providers and policy-makers should pay close attention to find
ways to address cost-related nonadherence of medication among patients with chronic illness, espe-
cially among female patients. (J Am Board Fam Med 2018;31:743–751.)
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Diabetes continues to be a significant public health
concern both in developing and developed coun-
tries. Currently, over 400 million people are living

with diabetes worldwide, and about 640 million
people are at risk of developing diabetes.1 In 2012,
there were 1.5 million deaths due to diabetes and
another 2.2 million deaths from diseases related to
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prediabetes conditions worldwide.2 Diabetes is ex-
pected to be the seventh leading cause of death
worldwide by 2030.2 In the United States, an esti-
mated 9.4% of the adult population has diabetes,
including 30.3 million diagnosed and 8.1 million
undiagnosed adults.3 Diabetes is also a significant
contributor to health care costs in the United
States, with an estimated nondiscounted lifetime
spending of $211,400 for the treatment of diabetes
diagnosed at age 40 years.4

To prevent diabetes complications and reduce
diabetes-related mortality, it is recommended that
patients achieve glycemic control at a hemoglobin
A1C value of �7.0%.5 However, literature has
shown that less than 50% of patients with type 2
diabetes are able to achieve the recommended gly-
cemic control value.6 One of the major barriers to
achieving the desired glycemic control is patients’
nonadherence to diabetes medications.6–8 Patients
are deemed adherent if they take their medications
as prescribed 80% of the time.9,10 A systematic
review reported that adherence to oral hypoglyce-
mic agents ranged between 36% and 93% among
patients with diabetes receiving treatment for 6 to
24 months.7 It has been shown that adherence to
medications can effectively reduce diabetes-associ-
ated morbidity and mortality.11 Medication adher-
ence also plays a significant role in reducing the
total health care costs for managing diabetes.8,12–16

It is estimated that a 10% increase in diabetes
medication adherence would lead to a 6.6% de-
crease in hospitalizations for diabetes-related com-
plications.17

Medication nonadherence has been found to be
associated with a complex set of factors, including
socioeconomic (ethnicity, income, and social sup-
port), personal preference (patient treatment and
illness beliefs and medication safety concerns), and
medication-related issues (complex dosing regi-
mens and polypharmacy).6,13,18,19 Other factors as-
sociated with medication nonadherence include de-
pression,20 food insecurity,21 patient mood,22,23

and doctor-patient discordance.24 Many of these
factors, when combined with the cost of medication
can lead to further nonadherence among diabetic
patients.13,16 In a survey of US adults with type 2
diabetes receiving blood glucose-lowering therapy,
11% indicated that they had limited their medica-
tion intake in the past year due to cost. In addition,
7% had cut back their medications in the past
month.25

Specific gender-related differences have been
linked to medication nonadherence for various
chronic diseases. Studies have found lower ad-
herence among females than males to antiretro-
viral medications,26 statin therapy,27 and medi-
cations for hypertension and hyperlipidemia.28

Although medication nonadherence has been
found to be higher in the uninsured, underin-
sured, and among the elderly,29,30 being female
has been found to be a major determinant of
cost-related medication nonadherence (CRN)
among cancer survivors.15,28,35 Among patients
with diabetes, it is less clear whether medication
cost affects males and females differently in their
adherence behavior to prescribed medications.
However, it is likely that the pattern of gender-
related differences in medication nonadherence
for patients with diabetes will vary from nonad-
herence for patients with other diseases. In addi-
tion, there could also be differences in expecta-
tions concerning both the cost and benefits of
adherence for patients with diabetes. With re-
spect to expectations regarding the benefits of
continuing with their medications, patients with
diabetes will likely have different estimates of
both the likelihood and severity of possible
health effects of nonadherence. The costs of con-
tinuing to adhere are also probably different.
The cost of diabetes medication will differ from
the cost of drugs for other diseases, and the total
cost of medications will differ to the extent that
patients with diabetes may be taking multiple
drugs for effective control of blood sugar levels.
There are also possible differences in the pattern
of insurance coverage and transaction costs (eg,
some drugs require more frequent trips to the
pharmacy for refills). At least some of these fac-
tors are likely to impact males differently than
females (eg, higher prices are more difficult for
lower income individuals). Consequently, for pa-
tients with diabetes, we are likely to find a dif-
ferent pattern of gender-related differences in
medication adherence.

The purpose of this study was to investigate if
there is a gender difference in medication non-
adherence due to costs among patients with dia-
betes. Specifically, the study sought to determine
whether, when compared with male patients, to
save money, female diabetic patients are (1) more
likely to skip taking their medication, (2) more
likely to take less medication, (3) more likely to
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delay filling their prescription, (4) and more
likely to request their doctor to prescribe lower-
cost medications.

Methods
Data
We analyzed 4 years of data (2011 to 2014) drawn
from information collected by the US National
Health Interview Survey (NHIS).31 Maintained by
the National Center for Health Statistics, the
NHIS is an annual cross-sectional household sur-
vey administered to civilian noninstitutionalized
population residing in the United States at the time
of the interview. The NHIS survey adult sample is
nationally representative of the adult population in
the United States and is obtained by using a strat-
ified multistage probability sampling method with
unequal probabilities of selection to purposefully
oversample specific subgroups of people, including
racial/ethnicity minorities.32 A complex survey de-
sign was adjusted in our data analysis to obtain
nationally representative estimates. For our study,
there were 13,326 respondents living with diabetes
for more than a year in the source population.
Approximately 5% of them (662) had not been
prescribed with any medications within the past 12
months. After the listwise deletion, our final ana-
lytic sample included 5260 males and 6188 females.
There was no significant difference between gender
in the percentages of respondents removed from
the sample (P � .306).

Variables
Dependent Variables
The outcome variable of interest were 4 categories
of nonadherence to medications due to cost con-
cerns: (1) skipped medication, (2) took less medi-
cation, (3) delayed prescription filling, and (4) re-
quested lower cost medication. All 4 outcome
variables were measured by a response to a set of
the survey questions that asked, “During the past
12 months, were any of the following true for you?:
you skipped medication doses to save money, you
took less medication to save money, you delayed
filling a prescription to save money, and you asked
your doctor for a lower cost medication to save
money.”

The response options for each of the 4 behav-
ioral outcomes were “yes” or “no,” with a “yes”
indicating an outcome of CRN.

Independent Variables
The key independent variable of interest was the
gender of the participant, which was categorized as
“male” or “female.” The Andersen’s Behavioral
Model of Health Services Utilization was used as
the theoretical framework to identify other perti-
nent independent variables related to predisposing,
enabling, and need determinants.33,34 Our predis-
posing factors included demographic and sociocul-
tural factors such as respondents’ age, gender, race/
ethnicity, and marital status that may predispose an
individual’s behavior in seeking health services. We
categorized age into 4 groups of 18 to 29 years, 30
to 44 years, 45 to 64 years, and 65 years and above.
Marital status was dichotomized as married versus
nonmarried. Respondent’s race/ethnicity was cate-
gorized as non-Hispanic white, non-Hispanic
black, Hispanic, and non-Hispanic others.

Enabling factors are the resources that are avail-
able to a person to be able to seek health care.
Enabling factors in this study included whether or
not the respondent had a usual source of care,
respondents’ education, health insurance status,
and poverty level. The educational level of a re-
spondent is measured by the highest level of edu-
cation achieved, which is categorized as less than
high school, high school, and some college and
above. We categorized respondents’ health insur-
ance status into 3 groups of no insurance, private
insurance, and public insurance. Poverty level was
measured by a poverty-income ratio determined by
the ratio of family income to the poverty threshold
for a family of that size. Respondents were catego-
rized as poor (ratio �1), near poor (ratio 1 to 2),
and nonpoor (ratio �2).

Finally, need factors refer to an individual’s
health status or any medical problems that they
may have faced and perceived need of seeking
health care services. In this study, 2 major groups of
need factors were identified: health status and
health behavior of study participants. Health status
factors included respondents’ self-reported health
and functional limitation status. Self-reported
health was categorized as “good and above” (good,
very good, and excellent) and “fair and below” (fair
and poor). Functional limitation was dichotomized
into not limited in any way versus having a func-
tional limitation. Health behavior-related factors
included smoking status categorized as current
smoker or not a current smoker and alcohol use
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categorized as heavy use (heavy or medium users)
and light use (light or nondrinkers). We coded
“Refused,” “Not ascertained,”, or “Do not know”
as missing for all the variables in the analyses.

Analysis
Using the individual respondent as a unit of anal-
ysis, we first conducted univariate analysis to exam-
ine the sample characteristics of the study. Pear-
son’s �2 tests were performed to compare the
differences in CRN behaviors and covariates be-
tween males and females. We then used multivar-
iate logistic regressions to model the association
between patient’s gender and nonadherence to
medications due to cost concerns, controlling for
other covariates. The 4 dependent variables used in
the multiple logistic regression models were the
following: (1) skipped medication, (2) took less
medication, (3) delayed prescription filling, and (4)
asked for a lower-cost medication. All statistical
analyses were performed using Stata SE 13.0 with
weighted estimates being reported (College Sta-
tion, Texas, USA).

Results
Table 1 shows the characteristics of the analytic
sample included in this study. Of the 11,448 study
participants, 11.8% skipped medication, 12.2%
took less medication, 14.6% delayed filling their
prescriptions, and 29.9% asked their doctor for a
lower-cost medication to save money in the past 12
months. In terms of patient characteristics, 95.8%
reported having a place to go for medical attention
when needed and about 87% were 45 years of age
or older. About 62.9% of the respondents were
non-Hispanic white, 15.1% were non-Hispanic
black, 15.1% were Hispanic, and 6.9% were non-
Hispanic others. The majority of respondents had
an education level of high school or more (91.0%)
and had either public or private insurance (91.5%).
A little more than half (57.3%) were nonmarried.
Only 8.5% of the sample did not have private or
public insurance coverage. About 16.4% of the re-
spondents were below the poverty level and 39.6%
of them reported their health to be fair or poor.

Gender-based differences in adherence behavior
due to cost-related medication are also shown in
Table 1. For example, 10.2% of males responded
that they skipped medication due to cost-related

concerns and 13.5% of females also responded to
the same. A higher proportion of females (13.9%)
than males (10.5%) reported taking less medication
due to costs. Among patients who delayed filling a
prescription due to cost-related reasons, the pro-
portion of females were higher than that of males,
with 16.8% versus 12.5%, respectively. Finally,
consistent with the descriptive results of the first 3
nonadherent behaviors, females’ nonadherence
rates were slightly higher than the males’ rate
(31.8% vs 28.0%) among patients who asked for
lower-cost medication. All the differences between
males and females were statistically significant
(P � .001).

Table 2 reports the results of 4 logistic regres-
sion models on nonadherent behaviors. The first
column shows that females were more likely (OR,
1.30; 95% CI, 1.09–1.55) to skip medication com-
pared with males. Among the enabling and need
factors, patients were more likely to skip medica-
tion if they were younger, poorer, had no health
insurance, were smokers, reported poor health sta-
tus, had functional limitations, or had no usual
source of care. The second column of Table 2 indi-
cates the likelihood of taking less medication because
of cost and female patients were more likely (OR,
1.26; 95% CI, 1.06–1.50) than males to take less than
prescribed medication. Among the enabling and need
factors, patients were more likely to take less medica-
tion if they were younger, poorer, had no health
insurance, were smokers, reported poor health status,
had functional limitations, or had no usual source of
care. The third column shows that female patients
were more likely (OR, 1.29; 95% CI, 1.11–1.50) to
delay filling prescriptions due to cost concerns than
males. Similar to the other 3 models, patients were
more likely to delay filling their prescription if they
were younger, poorer, had no health insurance, were
smokers, or reported poor health status, had func-
tional limitations, or no usual source of care. The
fourth column shows that females were found more
likely (OR, 1.17; 95% CI, 1.04–1.32) to ask their
doctor to prescribe lower-cost alternative medica-
tion than males and this was also statistically sig-
nificant. Among the covariates, patients were more
likely to request low-cost alternatives if they were
less than age 65, non-Hispanic white, had no health
insurance, were not in poverty, reported poor
health status, or had functional limitations.
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Discussion
The purpose of this study was to examine the as-
sociation between gender and CRN among pa-
tients with diabetes. We used multiple methods (�2,

logistic regression) across multiple measures
(skipped, took less, delayed, requested low-cost al-
ternative medications) and our results consistently
found that females were associated with CRN

Table 1. Analytical Sample Description in Percentages (Unweighted Sample N � 11,448)

Variables No. All Participants Males Females P Values

Skipped medication 1,349 11.8 (11.1–12.6) 10.2 (9.2–11.3) 13.5 (12.4–14.7) �.001
Took less medication 1,413 12.2 (11.5–13.0) 10.5 (9.5–11.6) 13.9 (12.8–15.1) �.001
Delayed filling prescription 1,671 14.6 (13.8–15.5) 12.5 (11.4–13.6) 16.8 (15.6–18.1) �.001
Lower-cost medication 3,281 29.9 (28.8–31.0) 28.0 (26.4. 29.6) 31.8 (30.2–33.4) �.001
Usual source of care

Yes 10,940 95.8 (95.4–96.3) 95.5 (94.8–96.1) 96.2 (95.6–96.7) .135
No 508 4.2 (3.7–4.6) 4.5 (3.9–5.2) 3.8 (3.3–4.4)

Age-y
18 to 29 232 2.5 (2.1–2.9) 2.0 (1.6–2.6) 2.9 (2.4–3.6) .006
30 to 44 1,098 10.2 (9.5–10.9) 9.9 (8.9–10.9) 10.5 (9.5–11.5)
45 to 64 4,988 47.3 (46.0–48.5) 49.3 (47.4–51.1) 45.3 (43.5–47.1)
65 and above 5,130 40.1 (38.8–41.3) 38.8 (37.1–40.6) 41.3 (39.6–43.0)

Race/ethnicity
Non-Hispanic white 6,351 62.9 (61.6–64.2) 64.8 (63.0–66.6) 60.9 (59.3–62.6) �.001
Non-Hispanic black 2,262 15.1 (14.2–16.1) 13.3 (12.2–14.5) 17.0 (15.8–18.2)
Hispanic 1,982 15.1 (14.1–16.2) 15.0 (13.6–16.6) 15.1 (14.0–16.3)
Non-Hispanic other 853 6.9 (6.3–7.6) 6.8 (6.0–7.7) 7.0 (6.1–7.9)

Education attainment
Less than high school 1,240 9.1 (8.4–9.8) 8.1 (7.2–9.1) 10.0 (9.1–10.9) �.001
High school 4,863 42.3 (41.0–43.5) 41.2 (39.4–43.1) 43.3 (41.7–44.9)
Some college and above 5,345 48.7 (47.3–50.0) 50.6 (48.7–52.5) 46.7 (45.1–48.3)

Marital status
Married 4,984 57.3 (56.1–58.6) 67.3 (65.7–68.8) 47.3 (45.4–49.2) �.001
Nonmarried 6,464 42.7 (41.4–43.9) 32.7 (31.2–34.3) 52.7 (50.8–54.6)

Health insurance
Private 5,333 51.6 (50.2–53.0) 53.8 (52.0–55.6) 49.4 (47.5–51.3) .001
Public 5,149 39.9 (38.6–41.2) 37.9 (36.3–39.5) 41.9 (40.1–4.37)
No coverage 966 8.5 (7.9–9.2) 8.3 (7.4–9.3) 8.7 (7.9–9.6)

Poverty ratio
Less than 1 2,482 16.4 (15.5–17.3) 13.1 (12.0–14.2) 19.7 (18.4–21.0) �.001
1 to 2 2,869 22.8 (21.7–23.9) 20.1 (18.8–21.5) 25.4 (24.0–27.0)
Greater than 2 6,097 60.9 (59.5–62.2) 66.8 (65.1–68.5) 54.9 (53.1–56.7)

Self-reported health
Good and above 6,699 60.4 (59.2–61.6) 62.4 (60.7–64.2) 58.4 (56.8–60.1) .001
Fair and below 4,749 39.6 (38.4–40.8) 37.6 (35.8–39.3) 41.6 (39.9–43.2)

Current smoker
Yes 1,809 15.2 (14.3–16.1) 16.4 (15.1–17.7) 14.0 (13.0–15.2) .004
No 9,639 84.8 (83.9–85.7) 83.6 (82.3–84.9) 86.0 (84.8–87.0)

Alcohol use
Heavy & medium 1,078 10.1 (9.4–10.9) 15.5 (14.3–16.8) 4.8 (4.1–5.6) �.001
Light & no use 10,370 89.9 (89.1–90.6) 84.5 (83.2–85.7) 95.2 (94.4–95.9)

Functional limitation
Not limited in any way 3,382 32.2 (31.1–33.3) 38.6 (36.8–40.3) 25.8 (24.4–27.2) �.001
Has a functional limitation 8,066 67.8 (66.7–68.9) 61.4 (59.7–63.2) 74.2 (72.8–75.6)

All values are in percentages. Values within parenthesis indicate 95% Confidence Intervals.
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Table 2. Multivariate Logistic Regression Models for Association between Gender and Cost-Related Medication
Nonadherence among Diabetes Patients (N � 11,448)

Skipped
Medication

Took Less
Medication

Delayed Filling
Prescription

Lower-Cost
Medication

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Gender
Male (Ref) 1.00 1.00 1.00 1.00
Female 1.30** (1.09–1.55) 1.26* (1.06–1.50) 1.29*** (1.11–1.50) 1.17** (1.04–1.32)

Usual Source of Care
Yes 0.59*** (0.44–0.79) 0.56*** (0.42–0.74) 0.60*** (0.45–0.79) 1.09 (0.84–1.42)
No (Ref) 1.00 1.00 1.00 1.00

Age
18 to 29 (Ref) 1.00 1.00 1.00 1.00
30 to 44 0.99 (0.63–1.54) 1.05 (0.68–1.63) 1.13 (0.72–1.76) 1.28 (0.88–1.87)
45 to 64 0.73 (0.48–1.12) 0.80 (0.53–1.21) 0.75 (0.48–1.16) 1.06 (0.74–1.50)
65 and above 0.24*** (0.15–0.38) 0.29*** (0.19–0.46) 0.28*** (0.18–0.44) 0.69* (0.48–0.99)

Race/Ethncity
Non-Hispanic White (Ref) 1.00 1.00 1.00 1.00
Non-Hispanic Black 1.12 (0.92–1.37) 1.20 (0.99–1.46) 1.09 (0.91–1.30) 0.80** (0.69–0.92)
Hispanic 1.02 (0.81–1.28) 0.99 (0.78–1.24) 0.85 (0.68–1.06) 0.72*** (0.60–0.85)
Non-Hispanic Other 0.61** (0.42–0.89) 0.63* (0.43–0.92) 0.50*** (0.35–0.71) 0.64*** (0.50–0.81)

Education Attainment
Less than High School (Ref) 1.00 1.00 1.00 1.00
High School 1.18 (0.88–1.58) 1.25 (0.93–1.68) 1.06 (0.81–1.39) 1.12 (0.90–1.39)
Some College and Above 1.36 (0.99–1.86) 1.53** (1.12–2.09) 1.17 (0.87–1.58) 1.21 (0.96–1.53)

Marital Status
Married 1.09 (0.93–1.28) 1.08 (0.92–1.26) 1.07 (0.92–1.24) 1.11 (0.99–1.25)
Non-married (Ref) 1.00 1.00 1.00 1.00

Health Insurance
Private (Ref) 1.00 1.00 1.00 1.00
Public 0.74** (0.61–0.91) 0.68*** (0.55–0.83) 0.69*** (0.57–0.82) 0.79*** (0.69–0.89)
No Coverage 2.72*** (2.10–3.53) 2.46*** (1.91–3.17) 2.26*** (1.79–2.83) 2.11*** (1.73–2.58)

Poverty Ratio
Less than 1 (Ref) 1.00 1.00 1.00 1.00
1 to 2 1.24 (0.98–1.56) 1.14 (0.91–1.43) 1.14 (0.91–1.43) 1.61*** (1.35–1.92)
Greater than 2 0.62*** (0.46–0.82) 0.55*** (0.42–0.71) 0.59*** (0.46–0.76) 1.30** (1.08–1.56)

Self-reported Health
Good and above 0.55*** (0.46–0.65) 0.53*** (0.44–0.63) 0.57*** (0.48–0.67) 0.73*** (0.65–0.83)
Fair and below (Ref) 1.00 1.00 1.00 1.00

Current Smoker
Yes 1.39** (1.14–1.70) 1.36** (1.12–1.64) 1.28* (1.06–1.54) 1.12 (0.97–1.30)
No (Ref) 1.00 1.00 1.00 1.00

Alcohol Use
Heavy & Medium 1.05 (0.80–1.37) 0.94 (0.72–1.22) 0.83 (0.64–1.09) 0.86 (0.71–1.05)
Light & No use (Ref) 1.00 1.00 1.00 1.00

Functional Limitation
Not limited in any way (Ref) 1.00 1.00 1.00 1.00
Has a functional limitation 1.90*** (1.55–2.33) 2.01*** (1.65–2.46) 1.98*** (1.65–2.38) 1.67*** (1.46–1.92)

CI, confidential interval; OR, odd ratio.
*P � .05.
**P � .01.
***P � .001.
Regression adjusted for survey year.
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among patients with diabetes. Due to cost con-
cerns, female patients with diabetes were signifi-
cantly more likely to skip medication, take less
medication, delay filling their prescription, and ask
for lower-cost medication compared with their
male counterparts. These findings are consistent
with other studies that have reported gender dif-
ferences in patients with other chronic condi-
tions.26,27,28,35

This study adds new knowledge to the current
literature in that it highlights the fact that the cost
of medication affects females more than males with
diabetes. Costs create a significant barrier among
female patients adhering to their medication. Gen-
der-based differences in self-care activities have
been reported among patients with diabetes.36 Be-
cause adherence is largely a self-care activity, our
study contributes to the knowledge regarding self-
care activities that are important to health out-
comes for patients.

The results also suggest that nonadherence to
medication could be lower for individuals on public
insurance than for individuals on private insurance.
This is true for all 4 logistic models. Because non-
adherence increases the cost of care, this suggests
that private insurance companies may want to pro-
vide stronger incentives and review policies that are
effective in enhancing medication adherence, such
as patient education, adherence follow-up, and cost
sharing for chronic diseases. The large differences
in adherence between the uninsured (which re-
ported much higher levels of nonadherence) and
those on public insurance suggest that increased
insurance coverage could help increase adherence
and, in turn, reduce the overall health care cost for
patients with diabetes in the United States. Simi-
larly, in all 4 logistic models, those in the near poor
group reported lower medication adherence rates
compared with individuals in poverty. This could
be because the near poor group may be more likely
to be excluded from social assistance programs.

Furthermore, the findings in our results that
other factors related to CRN are consistent with
previous studies on nonadherence to medication in
patients with diabetes.6,13 CRN among diabetic pa-
tients with Medicare Part D beneficiaries has been
reported.37 As such, CRN is existent even among
patients who have insurance. Similar results have
also been observed in a study published using the
National Health Survey data. This study found that
among stroke survivors, along with being female,

other factors such as lower health status, high co-
morbidity score, greater poverty, not having health
insurance, and functional limitations were associ-
ated with CRN.38 Based on other studies and find-
ings from our present study, it is evident that ad-
dressing the risk factors for CRN should not only
address insurance or income factors but also con-
sider gender to be a significant risk factor for med-
ication nonadherence.

In a discussion of the problem of lower rates of
adherence for statins among females and minori-
ties, Lewey et al.27 summarized a number of gen-
eral approaches toward improving adherence,
which would be of interest in our case. They sug-
gest a combination of patient education, medica-
tion reminders, and reinforcement. They note that
the increased use of electronic medical records cre-
ates the possibility of more timely information for
providers. Medication nonadherence can lead to
increased healthcare spending in the long run. As
such, there may be value to payers in rethinking
their net cost of providing (or not providing) these
drugs and the cost-effectiveness of programs to
enhance adherences.39–41

Although we found significant gender differ-
ences in CRN among patients with diabetes, it is
not clear what causes the gender differences. Inter-
estingly, our results were robust after controlling
for insurance coverage, education attainment, eco-
nomic status, and other extensive control variables.
We propose several plausible hypotheses may be
warranted to be explored in future studies. First,
the progression and severity of diabetes may be
systematically different between males and females.
Second, although we control for both insurance
coverage and poverty status, gender difference may
exist in preferences and attitudes toward medical
spending over other living expenses. In addition, it
is found that greater perceived financial stress and
food insecurity are associated with higher likeli-
hoods of CRN.42,43 Jianakoplos et al. 44 and Powel
et al.45 have reported that females are more risk
averse toward financial risks.44,45 Greater perceived
financial stress and food insecurity may have higher
likelihoods of nonadherence among females.
Lastly, the dynamics and structures within the
household can play an important role. In addition,
the gender gap in earnings may provide males more
autonomy of spending and, hence, explain the dif-
ference in medication noncompliance.41
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Several limitations exist in this study. First, in-
formation collected by the NHIS survey is self-
reported and recall bias may have been possible.
However, given the sample size, unless the recall
bias is systematic, our study results are less likely to
be biased. Second, this study was based on cross-
sectional data of 4 years. Thus, the results of the
study cannot infer causality. The study only fo-
cused on cost-related nonadherences to medica-
tion, and other factors, such as patient-provider
communication, organizational factors, and psy-
chological factors, that may affect medication non-
adherence, were beyond the scope of our study. In
addition, patients may be taking multiple drugs, so
the fact that they are taking less medication does
not always mean that they are nonadherent for
diabetes medicine. Lastly, the study results are
based on a representative sample of civilian nonin-
stitutionalized adult population in the United
States. Caution should be exercised when general-
izing the study results to any other populations.

Our study indicates that female patients with
diabetes may be at a higher risk of treatment failure
due to medication nonadherence. CRN in patients
with diabetes is different for males and females. For
cost-related reasons, females are more likely to skip
medications, take less medication, delay filling their
prescription, and ask their doctors to prescribe low-
cost medication. Clinicians should also note that
this study reinforces the importance of the critical
association between lack of insurance coverage and
nonadherence. In addition, it is misleading to as-
sume that cost of medication affects both genders
similarly. Therefore, efforts to improve adherence
to medication among patients with diabetes should
take both medication costs and gender-related dif-
ferences into account.

To see this article online, please go to: http://jabfm.org/content/
31/5/743.full.
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