
Introduction
Given the various undesired health outcomes associated with 
polypharmacy,1 there is an interest in epidemiological studies 
that determine the distribution of polypharmacy in society.2 
These epidemiological studies highlight the sub-sections of 
the society and population that are most strongly affected by 
polypharmacy.3,4 Based on the observations of these studies, 
similar to many other health outcomes, polypharmacy is not 
distributed at random, but it is more common in the sections 
of society with the greatest social and health needs.3,4 

Very little is known about the social determinants of 
polypharmacy in racial and ethnic minority populations.5 
Across various racial and ethnic minorities in the U.S., more 

research is done on social determinants concerning African 
Americans than Latinos.5,6 As a result, there is a need for 
studies on the association between social determinants 
of health (SDOH) and polypharmacy among Latino 
Americans, particularly each subgroup of Latino Americans. 
As Latino immigrants to the U.S. are composed of diverse 
and heterogenous groups that vary in country of origin, 
nativity, and immigration status, studies that explore the link 
between SDOH and polypharmacy in each specific group of 
Latino Americans based on such characteristics are needed. 
The current study focuses on first generation immigrants 
to the United States and not on those born to parents who 
immigrated.
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Abstract

Introduction: Socioeconomic status (SES) indicators are among the main social determinants of health and illness. Less, however, is 
known about the role of SES in the epidemiology of polypharmacy in immigrant Latino Americans living in the United States. This research 
studied the association between three SES indicators, education, income, and employment, and polypharmacy in older first generation 
Latino American immigrant adults. 
Methods: Data was obtained from the Sacramento Area Latino Study on Aging (SALSA, 1996-2008). A total of 632 older first generation 
Mexican-American immigrants to the U.S. entered this analysis. The independent variables were education, income, and employment. 
Polypharmacy was the outcome. Age, gender, physical health, smoking, and drinking were the covariates. Binary logistic regression was 
used to analyze the data. 
Results: Employment was associated with lower odds of polypharmacy. The association between education and polypharmacy was above 
and beyond demographic factors, physical health, health behaviors, and health insurance. Neither education nor income were associated 
with polypharmacy. Other determinants of polypharmacy were poor self-rated health (SRH) and a higher number of chronic medical 
conditions (CMCs). 
Conclusion: Employment appears to be the major SES determinant of polypharmacy in older foreign-born Mexican Americans. 
Unemployed older Mexican American immigrants with multiple chronic diseases and those who have poor SRH have the highest need 
for an evaluation of polypharmacy. Given the age group of this population, most of them have health insurance, which provides an 
opportunity for reducing their polypharmacy.
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There are some inconsistencies regarding the association 
between SDOH and polypharmacy in the United States. 
While some studies show that high SES reduces the prevalence 
of polypharmacy,5 other studies have suggested opposite 
results.6 This inconsistency is because on one hand, high SES 
is associated with lower health needs and chronic medical 
conditions (CMCs),5 and on the other hand, high SES may 
be a gateway for people to use services, be diagnosed, and 
be prescribed.6 Such associations in opposite directions may 
cancel the effects of one other or cause inconsistencies across 
settings, populations, age groups, and SES indicators. This 
is particularly dependent on the population and country, as 
correlations between health and health needs vary from one 
setting7-10 or population8,11 to another.

To extend the existing knowledge on the link between 
SDOH and polypharmacy, the current study investigated the 
effects of three SES indicators (namely education, income, 
and employment) on polypharmacy among older Mexican 
American adults. All participants were born in Mexico and 
had immigrated to the U.S. at some time in their lives. This 
study hypothesized that among older immigrant Mexican 
Americans, at least one of the SES indicators, either high 
education, income, or employment, would be associated with 
lower odds of polypharmacy. No hypothesis on which SES 
would be a predictor of polypharmacy was made. 

Methods
Design and Setting
The Sacramento Area Latino Study on Aging (SALSA, 1996-
2008) was a longitudinal cohort study of older adults with 
Latino ethnicity in Sacramento county and neighboring 
counties. Sampling, design, measuring, and rationale have 
previously been extensively described.12-18 The data collected 
included rich information on demographics, socioeconomic 
status (SES), medication use, health, and cultural factors. 
Overall, the baseline SALSA study comprised a total of 1,789 
Latinos age 60+ years. While initial sampling and recruitment 
occurred between 1998 and 1999, participants were under 
follow-up evaluations through 2007. Follow-up visits and 
observations were conducted every 12-15 months.15,17

Sample, Sampling Strategy, and Sample Size
The SALSA study used a random sampling of community 
dwelling Latino Americans. Participants were recruited from 
counties with proportional densities of Latinos of at least 5% 
based on information from the 1990 census. Approximately 
22% of the total eligible population of Sacramento County, 
CA, was recruited to the SALSA study. From the total sample 
of 1,789 Latino Americans, 632 older first generation Mexican 
American adult immigrants to the U.S. had data on variables 
in the current study (analytical sample size).

Inclusion and Exclusion Criteria 
Participants were eligible if they: (1) self-identified as Latino 
or Latino, (2) were age 65+ years, (3) were born in Mexico, 
(4) had immigrated to the U.S. some time in their lives, and 
(5) lived in the U.S. during their older adult life. Exclusion 
criteria was living in a institutionalized setting. The study did 

not exclude individuals based on language, so both Spanish 
and English speakers were enrolled.

Outcome
This study defined polypharmacy as the use of 5+ medications 
in a single day. This definition was based on a Systematic 
review of definitions of polypharmacy across studies. 
Although there is no consensus, this is probably the most 
common definition of polypharmacy used by researchers.1 
In this study, polypharmacy was calculated based on a 
comprehensive evaluation of all medications that each 
individual was taking.

Independent Variables 
Education, income, and employment were the primary 
independent variables of interest in this study. All three 
variables were measured as self-reported data. Education 
was defined as years of formal education and schooling. 
Household annual income was also self-reported. Education 
and income were continuous measures. Employment was 
a dichotomous variable: 1 = employed, 0 = not in the labor 
market or unemployed. 

Covariates
Retirement, language, self-rated health (SRH), number of 
CMCs, smoking, and drinking were covariates in the current 
study. Smoking and drinking were dichotomous variables. 
Smoking was 1 for current smoker, and 0 for never or past 
smoker. Drinking was 1 for those who reported they drink. 
SRH was the conventional single item, ranging from 1 to 5, 
with a higher score indicating worse health. The item read, 
“Would you say, in general, your health is: 1) Excellent, 2) Very 
good, 3) Good, 4) Fair, or 5) Poor?” Self-reported language 
proficiency was another covariate. Participants rated how well 
they spoke English and Spanish on a four-point scale: 0 – not 
at all, 1 – a little, 2 – well, 3 – very well. The use of English 
versus Spanish was coded if either language was spoken “very 
often,” “almost always,” “not very often,” or “not at all.” 

Statistics
SPSS version 23.0 was used for data analysis. Frequencies, 
means, and standard deviations (SDs) were reported for 
descriptive purposes. A binary logistic regression model was 
run for multivariable analysis. In this model, polypharmacy 
was the outcome; educational attainment, income, and 
employment were the predictors of interest. “Enter” selection 
of the variables in the regression model was used. Thus, 
the variables remained in the model regardless of their 
significance. Demographics, health behaviors, physical health, 
and health insurance were the covariates. Odds ratio (OR), 
95% confidence interval (CI), and P value were reported. 

Results
Univariate Analysis
A total number of 632 participants entered the study. Table 1 
shows a summary of the descriptive statistics for the sample. 
All individuals were at least 65 years old, and average age 
among participants was 74 years. In the sample, 56.5% were 
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women. From all participants, only 8.2% did not have health 
insurance, 10.5% were working at the time of survey, and 
15.5% had polypharmacy.

Multivariable Analysis
Table 2 shows the results of a logistic regression model. This 
model included SES as well as demographic factors, physical 
health, and health behaviors. As this model shows, the main 
determinants of polypharmacy were number of CMCs (OR 
=1.52, 95% CI = 1.30-1.78, P = 0.000) and having poor SRH 
(OR = 2.54, 95% CI = 1.41-4.57, P = 0.002). In addition, 
employment was associated with odds of polypharmacy (OR 
= 0.21, 0.05-0.95, P = 0.042). Each additional CMC would 
increase the odds of polypharmacy by 52%. Employment 
would be associated with a 79% reduction in the odds of 
polypharmacy. Poor/fair SRH was associated with a 154% 
increase in the odds of polypharmacy. 

Discussion
The current study aimed to study social determinants of 
polypharmacy in older Latino Americans who had immigrated 
from Mexico to the U.S. A binary logistic regression model 
was applied to data from the Sacramento Area Latino Study to 
test the association between three key SES indicators, namely 
education, income, and employment, with polypharmacy. It 
was found that employment status was associated with lower 
odds of polypharmacy in this population. This association 
was above and beyond demographic factors, physical health, 

Table 1. Descriptive Characteristics of Participants

No. %

Gender 

   Female 351 56.5

   Male 270 43.5

Employment

   No 535 89.5

   Yes 63 10.5

Insurance

   No 52 8.2

   Yes 580 91.8

Smoking (current)

   No 558 88.6

   Yes 72 11.4

Drinking

   No 333 52.7

   Yes 299 47.3

Polypharmacy

   No 534 84.5

   Yes 98 15.5

Mean SD

Age (y) 73.95 6.81

Household income 1.71 1.07

Education (y) 4.38 4.34

Spanish language (1-4) 2.85 0.48

CMC (n) 1.63 1.46

SRH (1-5) 0.59 0.49

ADL 0.97 3.09

Abbreviations: CMCs, chronic medical conditions; ADL, activities of daily living; 
SRH: self-rated health.

Table 2. Logistic Regression on Polypharmacy in Older Foreign-Born Mexican 
American Adults

OR 95% CI P Value

Age 0.98 0.94-1.02 0.276

Gender (male) 0.67 0.39-1.15 0.144

Household income 1.15 0.89-1.49 0.296

Education (y) 0.97 0.91-1.04 0.414

Employed 0.21 0.05-0.95 0.042

Health insurance 5.72 0.75-43.63 0.092

Spanish language (1-4) 0.79 0.48-1.31 0.363

CMC (n) 1.52 1.30-1.78 0.000

SRH (poor/fair) 2.54 1.41-4.57 0.002

ADL 1.03 0.95-1.13 0.467

Smoking (current) 1.42 0.66-3.07 0.369

Drinking 0.94 0.55-1.58 0.805

Constant 0.09  0.236

Abbreviations: CMCs, chronic medical conditions; ADL, activities of daily living; 
SRH: self-rated health.

health behaviors, and health insurance.
One of the mechanisms by which SES indicators impact 

health is through better access to health care services. 
Individuals with high SES have better access to health 
care; thus, they are more likely to use preventive services, 
diagnostic services, and receive a better quality of treatment 
when needed. Countries, however, differ in the type of SES 
indicators. In the United States, for example, employment  is 
the gateway to the health care system. Thus, Americans who 
are unemployed may be at an increased risk for poor health 
outcomes, in part due to lack of health care coverage. This 
study, however, showed an effect of employment, while the 
effect of health care coverage was controlled. This suggests 
that the health effect of employment is not only through 
access to the health care system.

Multiple studies across various cultures, countries, and 
settings have investigated the association between various SES 
indicators and polypharmacy.4 In some settings, income,5,19 
and in other settings, education5 may be the SES indicator 
that impacts the prevalence of polypharmacy. The links 
between various SES indicators and polypharmacy are shown 
in China,19 Sweden,4 and the United States,5 among other 
countries. The literature showed that different SES indicators 
are relevant to polypharmacy across different settings. 
However, research is very limited concerning foreign-born 
Mexican American older adults. The current findings suggest 
that in the U.S. and for older foreign-born Mexican American 
adults, employment status, and not education or income, 
correlates with polypharmacy.

Various attempts have been made to reduce polypharmacy, 
including de-prescribing movements and initiatives.20 
Other protocols include spending more time reviewing 
the medications that a patient takes. It is shown that even a 
10-minute discussion with patients can make a difference and 
reduce the rate of polypharmacy.21 Some of these measures 
have promising effects on increasing adherence, simply 
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because polypharmacy reduces adherence.20 These efforts 
can be made by physicians20 or pharmacists.22 Review articles 
have shown that mnemonics, algorithms, clinical practice 
guidelines, and clinical strategies have been studied as a tool 
to address polypharmacy in a variety of health care settings.23 
Modest effects of interventions are shown for educational 
programs that help doctors reduce polypharmacy. At the 
same time, more assertive interventions that directly caution 
physicians to avoid polypharmacy are promising.24 

More research is needed on ways by which polypharmacy 
can be reduced in immigrants, particularly when they are 
in their senior stages of life. There is a paucity of literature 
on culturally appropriate and effective methods to reduce 
polypharmacy among Latino immigrants residing in the 
U.S. Even the mainstream literature has several limitations, 
including the lack of adequate control variables, low sample 
sizes, poor measurements, duration of follow up, poor 
randomization, and inadequate monitoring of potential 
adverse effects. More research is needed to overcome these 
methodological limitations.25 More research is also needed 
to understand how SES disparities in polypharmacy in non-
immigrants as well as immigrants can be reduced.

Studies have shown that income5,19 and education5 impact 
the prevalence of polypharmacy. Similar patterns have been 
observed in various age groups, including children,3 adults,3 
and older adults.5 Some research suggests that there is a trend 
in increasing polypharmacy among low SES individuals.3 
Very few studies have been conducted on Latino and 
Mexican immigrants. Thus, the current study makes a unique 
contribution to the field as it extends the literature from the 
mainstream population to older Mexican Americans who, at 
one point in their lives, migrated to the U.S.

This study focused on Mexican Americans who were 
born outside the US. It has shown that the effect of SES on 
polypharmacy varies across ethnic groups.5 For example, one 
study showed that low education attainment and low income 
predicted higher odds of polypharmacy in African American 
older adults. That study, however, showed a stronger social 
gradient in polypharmacy in African Americans and further 
showed that low income might be a more strong predictor 
of polypharmacy in African Americans than Whites.5 More 
research is needed on first- and second- generation older 
adults who have migrated from other countries to the 
U.S. It might be that, for Mexican American immigrants, 
employment becomes the main SES driver of polypharmacy.

Limitations 
No study is without methodological limitations. One 
limitation of the current study was the cross-sectional design. 
It is known that SES and health have bidirectional effects. 
While low SES predicts low health, health is also needed for 
maintaining social status. Thus, no causal association can be 
evidenced from observations of a cross-sectional association 
between education and polypharmacy. Health insurance was 
an unmeasured confounder and should be included in any 
future research on this topic. Wealth and other SES indicators 
were also not considered. Another limitation was that this 
study included only Mexican Americans. Other ethnic groups 

What Is Already Known?
In some previous studies, socioeconomic status has been 
linked to polypharmacy. Very little information, however, 
is found on the same pattern in older foreign-born Mexican 
Americans.

What This Study Adds?
This study adds to the literature that low socioeconomic 
status is associated with high polypharmacy in older 
foreign-born Mexican Americans. Between various 
SES indicators, employment seems to show an effect, 
while education and income do not show strong effects. 
Unemployed foreign-born older Mexican Americans who 
have multiple chronic conditions should be assessed for 
inappropriate polypharmacy. 

Research Highlights

as well as Latinos who are immigrants from other countries 
should be investigated. Despite these limitations, this study 
makes a contribution and extends the existing knowledge on 
social determinants of polypharmacy in ethnic groups in the 
U.S. 

Conclusion 
It seems that high SES is associated with reduced odds of 
polypharmacy in older foreign-born Mexican American 
adults. Between education, income, and employment, the 
latter seems to be the major SES determinant of polypharmacy 
in older Mexican American adults who migrated to the U.S. at 
some point in their lives.
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