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Abstract 

Background: Over the past two decades, prescription medication use for pain and depression increased dramati-
cally. Most studies consider the early life course, despite a similar increase among those in later life. In this paper, we 
examine whether and how later life transitions may relate to changes in medication use.

Methods: We draw on data from the Health and Retirement Study and fixed-effects models to examine whether 
work, family, and civic transitions in later life are related to changes in the usage of prescription pain and depression 
medication.

Results: Results show that individuals had higher odds of regularly using prescription pain and depression medica-
tions in periods when out of the labor market. Higher odds of depression medication use were also associated with 
periods of widowhood, and lower odds of use when frequently volunteering. Such relations persist adjusting for 
reported levels of pain and depression.

Conclusion: Our findings call attention to the importance of social ties and the presence of actors that may regulate 
health behaviors, as well as a change in social context, that may shape medication use in later life.
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Life course transitions have been of considerable interest 
to sociologists, permitting an understanding of how indi-
viduals and families fare across commonly experienced 
events [1–4]. A focus on these transitions considers the 
impact and variation in experiences, providing an under-
standing of factors such as social support and coping that 
may be of importance [5, 6]. Studies of the life course can 
inform policies and practice to assist individuals as they 
experience different events. Scholars have studied how 
individuals fare as they enter different social institutions, 
through transitions into parenthood or marriage, or from 

school-to-work [1, 7, 8]. In later life, transitions may 
encompass both entries into and exits from social institu-
tions, via retirement and widowhood, or through grand-
parenthood and civic engagement. Studies commonly 
examine how life events relate to changes in health and 
wellbeing outcomes [9, 10], while also considering how 
health and wellbeing may act as antecedents to life course 
transitions by predicting entries or exits from social insti-
tutions or roles [11]. Nevertheless, less empirical research 
has focused on changes in health behavior, such as medi-
cation use, as related to life course transitions.

We aim to address this important gap in the current 
paper, given psychoactive prescription medication use 
is increasingly common in later life, as well as impor-
tant to understand due to recent trends in substance use 
and misuse [12, 13]. The social context of substance use 
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has changed considerably. On the one hand, substances 
such as cannabis have been subject to increasing liber-
alization of attitudes, resulting in legal recreational and 
medical availability [14]. On the other hand, the overdose 
epidemic has brought increasing attention to the need to 
control certain substances. The beginning of the overdose 
crisis is commonly attributed to a rise in the number of 
prescription psychoactive substances [15, 16]. Although 
opioids have deservedly captured national attention, 
usage of classes of other prescription substances have 
simultaneously increased, including medications for 
depression and anxiety such as tranquilizers and seda-
tives [17, 18].

Substance use and binge drinking have been raised 
as concerns for older adults [12, 13]. Medication use 
in later life may be the result of a range of physical and 
mental ailments that inflict individuals as they age. 
For instance, pain is a common experience in later life, 
reported by a majority of older adults [19]. Studies also 
show a U-shaped curve whereby self-reported depressive 
symptoms decline in early adulthood but rises again in 
later life [20, 21]. Strategies to manage pain and depres-
sive symptoms include physician prescribed medications 
to manage health conditions, though older adults may 
also be drawn to prescription medications to alleviate 
experiences related to events such as role loss that may 
similarly produce the physical experience of pain [22] and 
depression [20].

Drawing on and extending studies from sociology and 
gerontology, as well as social control theory [23], we 
highlight the role of social support and control for health 
behavior, to investigate the dynamics of social roles and 
medication use in later life. We hypothesize and empiri-
cally test whether these transitions relate to changes 
in medication use, specifically for depression and pain. 
Importantly, given the richness of the dataset with self-
reported measures of pain and depression, we adjust for 
these measures to investigate whether above and beyond 
reported levels of pain and depression, life course transi-
tions have a particular effect in shaping medication use.

Background
Role transitions denote changes in the social environ-
ment and forms of social influence to which individuals 
may be subjected. Social control theory [24, 25] under-
scores relationships as an important component in regu-
lating individual behavior, such that those who are more 
socially isolated may be more likely to engage in risky 
or deviant behavior as compared to those more socially 
integrated. At one level, family and work represent two 
proximate social environments that place controls and 
constraints on health behaviors [26]. Life course transi-
tions into and away from these environments therefore 

indicate a change in context, and related social influ-
ence and constraints. Within the health literature, a body 
of evidence supports the expectation that the socializ-
ing forces of family and work play key roles in regulat-
ing health behaviors, and this may operate through the 
presence of important actors. The removal or addition 
of these actors (partner, family members, supervisor, col-
league) could therefore relate to changes in substance 
use [27]. Spouses in particular have been shown to be 
a powerful socializing force [28], where they sanction 
and intervene to regulate behavior, engage in or model 
desired health behaviors, as well as engage in discussions 
of specific health behaviors that may be of concern [28, 
29].

Beyond their controlling or constraining influence, 
relationships confer social, instrumental, emotional, and 
informational support. Marriage confers norms around 
the provision of support, which act to curtail and regu-
late partner’s unhealthy behavior, as well as through ‘care 
work’ (i.e. providing care for one another especially in 
times of distress or change) and ‘health behavior work’ 
(i.e. any form of activity that enhances and promotes 
family members’ health behavior) [30]. Employment can 
also be both intrinsically and extrinsically rewarding in 
a manner that promotes health [31]. Such forms of sup-
port may buffer against stress or pain, which may in turn 
relate directly and indirectly to lower substance use and 
misuse.

Social roles also influence how individuals see them-
selves, and this internalized form of social control may 
exert influence on medication use [26]. Indeed, the per-
ceived incompatibility of substance use with self-rec-
ognition of adult status has been shown to lead to its 
cessation during early adulthood [32]. Given the legiti-
mate uses and subsequent normalization of prescrip-
tion medication [33], especially for ailments occurring 
in later life, the degree to which this would apply to such 
substances at this point in the life course is not yet clear. 
Given the demands and responsibilities of being a part-
ner and an employee, however, these social roles may 
nevertheless be perceived and experienced as incompat-
ible with increased reliance on medication. The loss of 
these roles could therefore remove such barriers, as one 
form of deterrent.

At the same time, we note that aging is not a uniform 
process of decline and the loss of social roles. Entries 
into new social roles could also denote the appearance 
of new forms of social influence. Individuals may gain 
roles through different events, such as the transition to 
becoming a grandparent [34] or in becoming a volunteer 
[35]. For example, the transition to grandparenthood 
has been found to be associated with individual wellbe-
ing, fewer depressive symptoms among women, and 
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increased subjective life expectancy among employed 
men who become grandfathers [36]. New social roles 
such as through volunteering may help facilitate social 
interactions and support [37, 38]. While existing research 
has found formal volunteering to be associated with 
improved wellbeing [39], it may have implications for 
substance use through increased social support via new 
friendships and interactions.

Employment and volunteering may also provide regu-
larity to a person’s schedule, modulating behavioral and 
circadian rhythms, with lifestyle regularity linked to sleep 
quality [40] and mental health [41]. These outcomes may 
serve as the pathways towards potentially lower medica-
tion use. Relatedly, the gain of new social roles, such as 
that of becoming a grandparent, or as a volunteer, may 
evoke new barriers, should individuals perceive or expe-
rience such new roles as incompatible with misuse of 
medication.

The case of psychoactive prescription drug use 
in later life
The social context regarding psychoactive prescription 
substances has changed dramatically recently. The early 
 21st century was marked by considerable increases in 
the prescribing of psychoactive substances [42]. Inap-
propriate prescribing practices have been implicated as 
a possible cause [43], with some doctors lamenting that 
it is simply easier to write a prescription than to ques-
tion a patient’s account of their symptoms [44]. Relative 
to illicit drugs, research shows that prescription drug use 
becomes normalized for individuals since such drugs are 
provided by medical professionals for legitimate pur-
poses [33]. The use of psychoactive medications is par-
ticularly common among those in later life. Table 1 shows 
data from the 2018 National Survey on Drug Use and 
Health (NSDUH). Regardless of the intended reasons for 
use, those 50 and older are the most likely to have used a 
psychoactive (or psychotherapeutic in NSDUH parlance) 
prescription drug in the past year in total and across 

several drug classes, including those for pain relief (spe-
cifically opioids in the NSDUH) and anxiety (benzodiaz-
epines known as tranquilizers and sedatives) [45].

In some ways, the fact that older individuals receive 
more prescriptions for pain and even depression and 
anxiety than other age categories is not surprising. As 
noted above, the diagnostic factors that would lead to 
such prescriptions are a regular part of aging. However, 
understanding the conditions in which use results from 
factors other than those indicative of the underlying issue 
for which the medication is prescribed is important. 
Given that social loss can be perceived as pain [22], it is 
possible that individuals could perceive of pain medica-
tions as capable of treating other perceived “pains,” such 
as loss or loneliness that would result from common life 
course transitions in later life into widowhood, divorce, 
or retirement, particularly as opioids became com-
monplace as a legitimate treatment for physical pain. 
Similarly, depression reaches its heights in older adult-
hood, and is compounded by personal and status losses 
[20], and thus depression medication may be perceived 
as ameliorating such losses. In other words, above and 
beyond the symptomatic and diagnosable experiences 
of pain and depression, prescription substances may be 
used to alleviate feelings that results from common, non-
medical circumstances in later life.

While prescribed for legitimate reasons, prescription 
pain, depression, and anxiety medication can still lead to 
adverse outcomes. Along with use generally, prescription 
drug misuse has also increased among older individuals.1 
According to the NSDUH, the rate of prescription drug 
misuse among those 50 and older more than doubled 
from 2002 to 2016 [45]. This increase is part of a larger 
overall increasing trend in substance use among older 
individuals [12, 13], although the case of prescription 
drug use remains understudied. Mortality in later life has 
also been affected by psychoactive prescription drugs. 
According to CDC data, the overdose death rate per 
100,000 among those 50 and older increased by over 7 
times for prescription opioids and over 10 times for ben-
zodiazepines. The rise in overdose deaths has occurred 
across all age categories, including in later life, lowering 
life expectancy across demographic categories [47]. We 
note that these deaths are recorded as overdoses regard-
less of the motivation for use, even if the prescription 
belongs to the user and is used for its intended purpose. 
Even among patients with a valid prescription, opioid and 
benzodiazepine dependence and overdose are more likely 

Table 1. Past Year Psychotherapeutic Prescription Use by Age, 
National Survey on Drug Use and Health 2018

Source: U.S. Department of Health and Human Services (2020). N = 67,791.

Age All 
psychotherapeutic 
prescriptions

Pain relievers 
(i.e. opioids)

Tranquilizers Sedatives

12-17 23.3% 16.8% 3.8% 2.0%

18-25 38.0% 26.7% 10.8% 3.0%

25-34 41.0% 31.2% 12.9% 4.4%

35-49 41.0% 32.9% 14.2% 6.0%

50+ 45.2% 36.1% 17.4% 8.7%

1 Misuse is defined as taking a prescription substance for a purpose other 
than prescribed, more than as instructed, or taking a medication not pre-
scribed to an individual [46].
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as dosage and days supply increase [16, 48, 49]. We do 
not intend to conflate use with these more adverse out-
comes such as misuse and mortality. Further, while we 
look at pain and depression medication use broadly, not 
all such medications are habit-forming. However, these 
trends provide a backdrop for our study.

Current study
We draw on data from the Health and Retirement Study, 
a rich longitudinal dataset, and social control theory, to 
examine whether changes in social roles (in family rela-
tionships, employment, or civic engagement) may have 
implications for changes in the use of prescribed pain and 
depression medications. Further, we examine whether 
any association persists after adjusting for reported lev-
els of pain and depressive symptoms, as a way towards 
understanding whether such changes may be linked 
to physical versus social factors. This may be especially 
important and novel as existing evidence suggests events 
such as widowhood and union dissolution, labor market 
exits, civic engagement, and grandparenthood have inde-
pendent associations with health and wellbeing outcomes 
[9, 50–52]. Nevertheless, by adjusting for reported levels 
of pain and depression across time points, we are able to 
disaggregate medication usage due to potential changes 
in pain and depressive symptoms across life course tran-
sitions [53], as compared with changes in social role, 
environment, and context. Understanding and address-
ing the social context of substance use may also be espe-
cially important, as it could help us understand instances 
when usage may be due to factors beyond experienced 
and reported pain or depressive symptoms, providing 
knowledge of events and social contexts that may render 
individuals more vulnerable to substance misuse.

Methods
Data
Our data come from the Health and Retirement Study 
(HRS), a nationally representative biennial survey of U.S. 
adults aged 51 and older. Since 1992, the HRS has used a 
multistage, clustered area probability frame that included 
an oversample of Black and Hispanic Americans. By 
2010, the HRS had included samples from five more birth 
cohorts: Asset and Health Dynamics among the oldest 
(AHEAD), Children of the Depression Age (CODA), the 
War Babies (WB), the Early Baby Boomers (EBB), and the 
Mid Baby Boomers (MBB).

We note several inclusion criteria for our analyses. 
First, we use five rounds from years 2006 to 2014, as these 
are the years in which our dependent variables were que-
ried. All cohorts contributed data in each of these rounds, 
with the exception of MBB whose data begins when they 
age into the sample in 2010. Second, the HRS samples 

an individual in the household based on their age. If that 
individual has a spouse, that person is also interviewed 
regardless of their age and continues with the survey 
even in the case of widowhood or marital dissolution. 
As we are interested in later life transitions, if the spouse 
does not belong to one of the above cohorts (i.e. they are 
younger than the cutoff for MBB), they are not included 
in our analysis. Third, as several of our variables require 
answers directly from the respondent, we do not include 
surveys taken by proxies (6.3% of observations).

Measures
In a series of questions, respondents are asked if they 
regularly take prescription medications, from which we 
derive two dependent variables for prescription medi-
cations. Our first dependent variable is the response to 
whether the respondent regularly takes prescription 
medication for pain in their joints or muscles. Although 
respondents are not provided a list of what constitutes 
prescription pain or depression medications, we briefly 
describe the classes of substances typical of these medi-
cations. Collectively known as analgesics, prescribed 
pain medications usually fall into two drug classes, both 
of which are commonly prescribed for older adults 
[54]: opioids and nonsteroidal anti-inflammatory drugs 
(NSAIDs). Prescription opioids include hydrocodone 
(Vicodin), oxycodone (OxyContin, Percocet), mor-
phine, and methadone. Non-opioid prescriptions include 
stronger versions of over-the-counter drugs such as ibu-
profen, naproxen, and aspirin, as well as numerous pre-
scription only NSAIDs. Our second dependent variable 
is the response to whether the respondent regularly takes 
prescription medication to help relieve depression or 
anxiety (we use depression as shorthand below). Unlike 
pain medications, there are limited over-the-counter 
options for depression and anxiety, and many medica-
tions are used for both afflictions since they are often 
comorbid and have many of the same symptoms. While 
there are many classes of prescription depression and 
anxiety medications, common examples prescribed to 
older adults include the aforementioned benzodiaz-
epines [55], as well as selective serotonin reuptake inhibi-
tors (SSRIs) and selective serotonin and norepinephrine 
inhibitors (SNRIs) [56].2

For our research question, we believe that the manner 
in which these question are asked is beneficial. Simply 

2 While there are additional classes of prescription depression and anxiety 
medications, such as tricyclic antidepressants (TCAs) and monoamine oxi-
dase inhibitors (MAOIs), they are not recommended for older adults due to 
their potential side effects [56]. Benzodiazepines also have increased associ-
ated risk factors among older adults such as falls [57], but are still commonly 
prescribed [55].



Page 5 of 19Lam and Vuolo  BMC Geriatrics          (2022) 22:222  

having a prescription would not be enough to answer yes. 
Rather, the respondent must actually take the medication 
with regularity. Additionally, by not specifying whether 
the prescription was for the respondent or whether they 
follow the instructions as prescribed, the question is 
inclusive of both intended use and instructions, as well as 
that which could be defined as misuse.

As we would expect regularly taking medication for 
pain or depression to be linked to diagnostic measures 
of these two conditions, our first set of independent vari-
ables are meant to tap into measures of pain and depres-
sion, respectively. Pain level considers a respondent’s 
current typical level of pain [58]. Respondents are first 
asked whether they are “often troubled with pain.” Those 
who respond “yes” are then asked, “How bad is the pain 
most of the time: mild, moderate, or severe?” We used 
these two questions to create a nominal measure of pain 
level with four categories: none (baseline), mild, mod-
erate, and severe. Depression and anxiety is measured 
through the Center for Epidemiological Studies Depres-
sion (CESD) short-form scale [58–60]. The CESD score 
is the sum of six “negative” indicators and two “positive” 
indicators. The negative indicators measure whether the 
respondent experienced the following sentiments all or 
most of the time over the past week: depression, eve-
rything is an effort, sleep is restless, felt alone, felt sad, 
and could not get going. The positive indicators measure 
whether the respondent felt happy and enjoyed life all 
or most of the time over the past week and are reverse 
coded. Thus, the higher the score (ranging 0 to 8), the 
more negative the respondent’s feelings in the past 
week. Although this variable is constructed by survey 
administrators, we confirmed its high reliability among 
the components (alpha = 0.81). Given the possible high 
endorsement of certain items in the CESD by those 
reporting pain, we fit several alternative models for regu-
larly taking pain prescription medication with alternate 
codings and inclusion of CESD, finding similar results. 
These alternative specifications are described and shown 
in Supplementary Material A.

Our second set of independent variables includes life 
course measures for relevant roles in later life. First, 
marital status is a nominal variable with four catego-
ries: married or partnered (baseline), widowed, never 
married, and separated, divorced, or absent partner. 
Second, employment status is a nominal variable with 
three categories: working (baseline), unemployed, and 
out of the labor force.3 Third, volunteering is a nominal 

variable with five categories representing the number 
of hours volunteering in the past year: none (baseline), 
1-49, 50-99, 100-199, 200 or more.4 While our tables 
show the specific comparison to the baseline categories 
noted in parentheses above, given that we are interested 
in all possible transitions, we describe additional pairwise 
comparisons among the other categories when such com-
parisons are statistically significant. Finally, we include 
the respondent’s number of grandchildren. While we 
included number due to how common it is to have any 
grandchildren at this stage of the life course, a dummy for 
any grandchildren leads to the same results (not shown; 
available upon request).

We recognize that for pain and depression or anxiety, 
measures of pain and depression are self-reported, even 
in the clinical setting. Thus, we include numerous time-
varying control variables that may be related to regularly 
taking prescription medications for pain or depression. 
Continuous variables include the number of doctor vis-
its in the last two years, activities of daily living (ADL; 
ranging from 0-5 as the sum of difficulties bathing, eat-
ing, dressing, walking across a room, and getting in or 
out of bed), instrumental activities of daily living (IADL; 
ranging from 0-3 as the sum of using the telephone, tak-
ing medication, and managing money),5 self-rated health 
(five categories for poor, fair, good, very good, and excel-
lent), the sum of the number of a list of health condi-
tions (among high blood pressure, diabetes, cancer, lung 
disease, heart disease, stroke, psychiatric problems, and 
arthritis), number of living children, number of living 
siblings, and age in years. Categorical measures include 
whether the respondent has health insurance (no (base-
line) vs. yes), a dichotomy for living in an urban (base-
line) or rural area, and whether the respondent currently 
receives help for ADL or IADL issues or would be able 
to call on anyone for help in the future if they encoun-
tered ADL or IADL issues (no vs. yes). Although we 

3 Out of the labor force includes those who responded either “retired” (46.0%) 
and “not in the labor force” (6.9%). While the latter group likely represents 
some individuals, such as homemakers, who never worked, the data clearly 
shows transitions from working to not in the labor force, such that this is 
not always the case. Thus, some individuals move from working to not in the 
labor force, but do not label themselves “retired” possibly due to factors such 

4 The categories are derived from a series of questions that help the 
respondent calibrate their hours volunteered around anchor points. If they 
said yes, to volunteering, they are asked whether they would say they vol-
unteer in the past year about 100 hours, less than 100 hours or more. From 
there, 50 and 200 are subsequently used in a similar question depending on 
if they said fewer or more than 100. The use of these categories is common 
in studies of volunteering using the HRS (for an overview, see Butrica et al. 
2009 [61]).
5 For additional information on validity and reliability of the measures of 
ADL and IADL in the HRS, see Wallace and Herzog 1995 [59].

as disability, having worked in a job that does not formerly offer retirement 
benefits, or the possibility of future employment. In all models, the two coeffi-
cients if these categories are separated are nearly identical (and with no statis-
tically significant difference) and all inferential conclusions are the same. For 
this reason and given that a move from working to either category represent 
a similar transition away from a bond with employment, we consider them as 
one category.

Footnote 3 (continued)
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concentrate on the match between the perceived meas-
ures of pain and depression and the respective medica-
tion outcome, the other measure is included as a control 
in the model for the other phenomenon (i.e. pain level 
in the prescription depression medication model and 
CESD in the prescription pain medication model). As we 
describe next, our modeling procedure nets out the effect 
of any time-invariant respondent characteristics, effec-
tively controlling for both measurable (e.g. gender, race/
ethnicity, education, cohort) and unmeasurable static 
factors. However, we note that we also test for whether 
our reported effects differ by gender (female, male), race/
ethnicity (non-Hispanic Black, Hispanic, non-Hispanic 
White, non-Hispanic Other), and class as measured by 
education (less than high school, high school, some col-
lege, Bachelors or higher). To determine if the timing of 
the transitions matter, we also test whether our effects 
differ by age, as measured both by time-varying age and 
static baseline age in 2006.

Statistical analysis
We used fixed-effects logistic regression models to deter-
mine the effect of our independent variables on regularly 
taking prescription medication for pain or depression 
[62, 63]. The method’s strength is the elimination of 
unobserved heterogeneity by differencing all predictors 
and the outcome in a given wave from its respondent-
specific average for that variable. Fixed-effects estimators 
are robust to any observed or unobserved time-invariant 
omitted variables, which removes any constant person-
level effects. The interpretation of a fixed-effects model 
as a within-person effect represents precisely the inter-
pretation we are seeking for our research question. We 
are interested in whether respondents are more likely to 
regularly take prescription pain or depression medica-
tions in years in which they are in a particular life course 
status relative to years in a different status, above and 
beyond any changes occurring in the perceived measures 
for pain and depression as well as changes in the con-
trol variables. For example, are respondents more likely 
to regularly take pain medications in years when they 
are widowed compared to years when they are married, 
controlling for changes in pain level? Given that we are 
interested in whether current medication use is related to 
current status compared to medication use in years in a 
different status, our research question justifies contem-
poraneous examination rather than any lagged effects.

Additionally, while static characteristics cannot bias 
estimates, time-varying measures could still differ across 
static characteristics, which can be tested through an 
interaction. Thus, to determine if the effects of the life 
course transitions and indicators of pain and depres-
sion differ by gender, race/ethnicity, or class, we tested 

whether models with these interactions improved model 
fit via likelihood ratio tests. We note that there is no evi-
dence of issues with collinearity, as the mean (1.31) and 
highest (1.44) variance inflation factor is well within 
acceptable limits. Finally, although couples within a single 
household create possible statistical dependency, fixed-
effects logistic regression models are incompatible with 
cluster-corrected standard errors that would account for 
this dependency. We fit analogous fixed-effects linear 
probability models that permit a cluster correction for 
household and found identical results, confirming the 
robustness of our findings. These models are shown in 
Supplementary Material B. We note that these results can 
be interpreted as marginal effects.

For both prescription medication use outcomes, we 
present a series of seven models. The first five models 
show the bivariate effect of the associated diagnostic 
measure and the four life course variables in order to 
establish if there is a zero-order relationship (net of fixed 
effects for respondents). The sixth model then includes 
these variables in a single model to determine if any sig-
nificant relationship between the life course transitions 
and prescription medication use can be explained by the 
diagnostic measures. Finally, a seventh model adds the 
described control variables to further rule out any spuri-
ous relationships.

As is well-known, fixed-effects models include only 
those respondents who experienced change on the 
dependent variable.6 For our inclusion criteria, there are 
23,447 respondents and 81,694 observations. For pain 
medication, 27.4 percent of respondents experienced 
change, such that there are 6,587 respondents and 27,385 
observations. After accounting for missing data, the pain 
medication models include 6,178 respondents and 25,100 
observations. For depression medication, 15.3 percent 
of respondents experienced change, such that there 
are 3,681 respondents and 15,130 observations. After 
accounting for missing data, the depression medication 
models include 3,433 respondents and 13,784 observa-
tions. Thus, for both outcomes, few observations are lost 
to missing data in our models.

Results
Descriptive statistics
Table 2 displays descriptive statistics for the sample over-
all and those observations included in our models (i.e. 
respondents that experienced change in the outcomes). 
Across the observations in the HRS, respondents report 
regularly taking prescription pain medications and 

6 We emphasize that this same restriction does not apply to the independent 
variables in a fixed effects model. That is, those who are static on predictors 
still contribute to the model. Only change on the outcome is required.
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depression or anxiety medications 22.9% and 17.8% of 
the time, respectively. As is not surprising, the percent-
ages are higher when limited to only respondents who 
experience change on these measures. In the pain model, 
respondents report regularly taking prescription pain 
medications in 44.0% of observations. For depression, 
respondents report taking prescription medications in 
45.5% of observations. Those in these subsets also report 
somewhat higher pain levels and depression scores. Mar-
ried or partnered and out of the labor force are the most 
common marital and employment statuses, respectively, 
regardless of subset. However, those in the model subsets 
are more likely to be out of the labor force. They are also 
slightly more likely to be in a marital status other than 
married or partnered. Overall and across subsets, about 
a third of respondents spent some time volunteering in 
the past years, while average number of grandchildren is 
between four and five.7

Figures 1 and 2 display the observation-level bivariate 
relationship between the life course roles and our two 
outcomes of regular use of pain and depression medi-
cations, respectively. At least descriptively and with the 
exception of grandparenthood, there is a noticeable gap 
between the statuses reflecting being in a role, namely 
employed, married or partnered, and volunteering, and 
the other categories reflecting the absence or loss of that 
status. That is, the percentage reporting taking either 
prescription pain or depression medications is higher for 
observations in which respondents report being out of 
the labor force, widowed or separated, divorced, or part-
ner absent, and no volunteer work. Those with grandchil-
dren actually report taking pain medications more often, 
with only a very small gap for depression medications. 
While there is a general increase across the period for all 
statuses, this trend may reflect changes that occur due to 
aging. Thus, we turn to our models that attempt to isolate 
the effect of these life course transitions.

Fixed effects models
Table 3 displays the results for regularly taking prescrip-
tion pain medication. Model 1 considers only the per-
ceived measure of pain. The results are as anticipated. 
Relative to rounds in which the respondent reports no 
pain, the odds of regularly taking prescription pain medi-
cation are 2.2 times higher in years reporting mild pain, 
3.1 times higher in years reporting moderate pain, and 

5.1 times higher in years reporting severe pain (p<.001). 
We note that all possible pairwise comparisons are also 
significant at p<.001. Considering the other one cat-
egory increases for example, the odds of regular pain 
medication use are 42.8 percent higher in years report-
ing moderate pain relative to years reporting mild pain 
([eln(3.115)-ln(2.182) – 1]*100% = 42.8%) and 65.3 percent 
higher in years reporting severe pain relative to years 
reporting moderate pain ([eln(5.148)-ln(3.115) – 1]*100% = 
65.3%).

Models 2 through 5 display findings for the life course 
variables. For marriage (Model 2), the odds of regularly 
taking prescription pain medication are 32.0 percent 
higher in years widowed compared to years married or 
partnered (p<.001). For employment (Model 3), relative 
to years in which an individual is employed, the odds of 
regularly taking pain medications are 1.9 times higher 
in years out of the labor force (p<.001). For volunteer-
ing (Model 4), relative to years with no volunteering, the 
odds of taking pain medications are 15.7 percent (p<.01), 
19.0 percent (p<.01), and 26.6 percent (p<.001) lower 
in years volunteering 50-99, 100-199, and 200 or more 
hours, respectively. These three highest categories are 
also significant different from years volunteering 1-49 
hours. Finally, in years with one additional grandchild 
(Model 5), the odds of taking pain medication regu-
larly are 2.5 percent higher (p<.001). When we move to 
Model 6 that includes the above measures in one model, 
we find that the life course status variables are still sig-
nificant predictors of regularly taking prescription pain 
medication, even controlling for a measure of pain (with 
the exception of the 50-99 hours volunteering category). 
The coefficients for the three predictors are similar to the 
prior models.

Finally, Model 7 adds the battery of control variables. 
As expected, reported pain levels are still significant and 
little altered in magnitude. Although of reduced mag-
nitude, the significant comparison for the employment 
variable remains so, such that transitions out of the labor 
force are associated with increased odds of regularly 
taking prescription pain medication, above and beyond 
reported pain and the control variables. With controls, 
relative to years in which an individual is employed, 
the odds of regularly taking pain medications are 17.7 
percent higher in years out of the labor force (p<.01). 
However, the effects of widowhood, volunteering, and 
grandparenthood are now non-significant.

Table 4 shows the results for regularly taking prescrip-
tion medication to relieve depression or anxiety. Model 8 
considers only the diagnostic measure of depression with 
the CESD score. Relative to years where the score is one 
unit lower, in years where a respondent’s score is one unit 

7 We note that the direction of transitions among life course statuses is quite 
consistent at this point in the life course. For example, of all the transitions 
between married and widowhood, 90% are in the direction of married to wid-
owhood. Similarly, of all the transitions between working to out of the labor 
force, 83% are from working to out of the labor force. Finally, we also note 
that some directions are not possible (any marital status to never married) or 
exceedingly unlikely (reduction in number of grandchildren).
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Table 2. Weighted Descriptive Statistics across All Observations, Percentage or Mean (S.D.)

Variable Overall Pain Model Subset Depression 
Model 
Subset

Regularly take prescription pain medication 22.9% 44.0%

Regularly take prescription depression or anxiety medication 17.8% 45.5%

Pain level

   None 64.8% 47.3% 51.0%

   Mild 10.3% 14.2% 10.8%

   Moderate 19.1% 30.4% 27.8%

   Severe 5.7% 8.1% 10.4%

CESD depression score 1.409 (1.978) 1.811
(2.165)

2.165
(2.334)

Marital status

   Married/partnered 64.1% 61.4% 57.6%

   Separated/divorced/absent 15.1% 15.3% 18.2%

   Widowed 14.9% 18.0% 17.9%

   Never married 5.9% 5.3% 6.2%

Employment status

   Employed 44.6% 33.5% 34.4%

   Unemployed 2.5% 2.3% 2.3%

   Out of labor force 52.9% 64.3% 63.3%

Volunteering in past 12 months

   None 62.6% 66.5% 67.3%

   1-49 hours 13.4% 12.3% 12.1%

   50-99 hours 8.6% 7.4% 7.7%

   100-199 hours 8.4% 7.6% 7.4%

   200+ hours 7.0% 6.2% 5.5%

Number of grandchildren 4.408
(5.131)

5.153
(5.486)

4.801
(5.282)

Number of doctor visits in last 2 years 10.494
(20.428)

13.095
(21.342)

13.916
(24.912)

ADL 0.266
(0.784)

0.390
(0.906)

0.456
(1.021)

IADL 0.101
(0.397)

0.144
(0.467)

0.182
(0.529)

Self-rated health 2.772
(1.083)

3.107
(1.034)

3.111
(1.095)

Number of health conditions 2.013
(1.473)

2.591
(1.388)

2.583
(1.523)

Has health insurance 63.6% 57.2% 58.2%

Rural residence 30.2% 31.6% 33.0%

Number of living children 2.867
(1.946)

3.022
(1.974)

2.895
(1.965)

Number of living siblings 2.778
(2.348)

2.591
(1.388)

2.789
(2.374)

Any source of help for/if ADL/IADL issues 68.3% 70.9% 70.6%

Age 66.224
(10.050)

68.188
(10.033)

66.766
(10.010)

Gender: Female 55.3% 59.0% 65.8%

Race/Ethnicity

   Non-Hispanic White 79.5% 76.4% 80.6%

   Non-Hispanic Black 9.6% 11.8% 8.2%

   Hispanic 7.9% 9.2% 8.4%
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higher, the odds of regularly taking prescription depres-
sion medication are 19.4 percent higher (p<.001).

Models 9 through 12 display results for the life 
course variables. Compared to years married or part-
nered (Model 9), the odds of regularly taking prescrip-
tion depression medication are 70.5 percent higher in 
years separated, divorced, or absent, 2.3 times higher 
in years widowed, and 2.6 times higher in years never 
married (p<.001). For employment (Model 10), relative 
to years in which an individual is employed, the odds of 
regularly taking depression medications are about 2.0 
times higher in years out of the labor force (p<.001). 

For volunteering (Model 11), relative to years with no 
volunteering, the odds of taking depression medica-
tions are 15.7 percent (p<.05), 28.6 percent (p<.001), 
36.0 percent (p<.001), and 43.8 percent (p<.001) lower 
in years volunteering 1-49, 50-99, 100-199, and 200 or 
more hours, respectively. The two highest categories 
are also significantly different from years volunteering 
1-49 hours. Finally, in years with one additional grand-
child (Model 12), the odds of taking depression medi-
cation regularly are 3.1 percent higher (p<.001). When 
we move to Model 13 that puts these measures in one 
model, we find that the life course status variables are 

Table 2. (continued)

Variable Overall Pain Model Subset Depression 
Model 
Subset

   Non-Hispanic Other 3.0% 2.6% 2.9%

Education

   Less than high school 16.1% 20.5% 18.9%

   High school diploma 31.3% 33.4% 32.9%

   Some college 24.4% 24.5% 24.1%

   Bachelors or higher 28.3% 21.7% 24.0%

   Observations 81,694 25,100 13,784

Fig. 1. Percentage Regularly Taking Prescription Pain Medications by Life Course Statuses over Time (N = 81,694)
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still significant predictors of regularly taking prescrip-
tion depression medication, even controlling for a 
diagnostic measure of depression. The coefficients for 
the predictors are similar to the prior models.

Model 14 then adds our control variables. As 
expected, the CESD scale is still significant with a simi-
lar magnitude effect. While the two lowest comparison 
categories for volunteering and grandchildren became 
non-significant, the remainder of the life course vari-
ables are still significant. Relative to years married, 
the odds of regularly taking prescription depression 
medications are 41.3 percent higher in years separated, 
divorced, or absent (p<.01), 50.3 percent higher in 
years widowed (p<.001) and 2.1 times higher in years 
never married (p<.05). For the latter then, transition-
ing into marriage (the only logical order) is associated 
with lower odds. While reduced in magnitude with the 
controls, the employment effect also remains signifi-
cant. Compared to years employed, the odds of regu-
larly taking depression medications are 23.4 percent 
higher in years out of the labor force (p<.01). Rela-
tive to years with no volunteering, the odds of taking 
depression medications are 23.5 percent (p<.01) and 
27.2 percent (p<.05) lower in years volunteering 100-
199 and 200 or more hours, respectively.

Separate effects by gender, race, class, and age
We tested whether the effects of the life course transi-
tions and measures of pain and depression varied in their 
effect by gender, race, or class as measured by education 
by adding interactions among these variables to the final 
model in Table 3 (Model 7) and 4 (Model 14). In no case 
did the interactions improve the fit of the model for gen-
der (pain: χ2=14.95, df=13, p>.05; depression: χ2=16.57, 
df=11, p>.05), race/ethnicity (pain: χ2=36.33, df=39, 
p>.05; depression: χ2=25.65, df=33, p>.05), or class (pain: 
χ2=40.95, df=39, p>.05; depression: χ2=42.47, df=33, 
p>.05). We similarly tested interactions with age to deter-
mine if timing of transitions mattered. Again, the inter-
actions did not improve the fit of the model, whether 
age is measured as a time-varying characteristic (pain: 
χ2=15.92, df=13, p>.05; depression: χ2=4.80, df=11, 
p>.05) or by static baseline age in 2006 (pain: χ2=12.34, 
df=13, p>.05; depression: χ2=8.09, df=11, p>.05). We can 
thus conclude that the effects presented above do not dif-
fer by these measures.

Reverse causality
In the above models, we assume that the temporal 
order is such that within-person changes in life course 
variables affect changes in regularly taking prescription 

Fig. 2. Percentage Regularly Taking Prescription Depression Medications by Life Course Statuses over Time (N = 81,694)
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Table 3. Fixed effects logistic regression for regularly taking prescription pain medication

Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 3
OR (95% CI)

Model 4
OR (95% CI)

Model 5
OR (95% CI)

Model 6
OR (95% CI)

Model 7
OR (95% CI)

Pain level (vs. none)

   mild 2.182*** 2.148*** 1.982***

(1.982,2.402) (1.951,2.366) (1.796,2.187)

   moderate 3.115*** 3.038*** 2.660***

(2.865,3.387) (2.793,3.304) (2.439,2.900)

severe 5.148*** 5.017*** 4.124***

(4.498,5.893) (4.381,5.746) (3.581,4.749)

Marital (vs married)

   separated/divorced/absent 1.055 1.022 0.825

(0.872,1.277) (0.836,1.248) (0.671,1.015)

   widowed 1.320*** 1.256** 0.847

(1.130,1.543) (1.069,1.476) (0.714,1.005)

   never married 1.013 1.017 0.736

(0.640,1.605) (0.632,1.637) (0.445,1.215)

Employment (vs. employed)

   unemployed 1.005 1.049 0.910

(0.811,1.246) (0.840,1.310) (0.725,1.141)

   out of labor force 1.916*** 1.733*** 1.177**

(1.722,2.132) (1.553,1.934) (1.047,1.322)

Volunteering (vs. none)

   1-49 hours 0.967 0.996 1.067

(0.872,1.072) (0.895,1.108) (0.956,1.190)

   50-99 hours 0.843** 0.877 0.957

(0.741,0.958) (0.768,1.001) (0.836,1.096)

   100-199 hours 0.810** 0.826** 0.931

(0.707,0.927) (0.718,0.950) (0.806,1.074)

   200+ hours 0.734*** 0.766** 0.908

(0.619,0.870) (0.643,0.914) (0.758,1.087)

# grandchildren 1.025*** 1.021** 1.003

(1.012,1.039) (1.007,1.036) (0.988,1.017)

Depression score 1.026*

(1.005,1.047)

# doctor visits last 2 yrs 1.004***

(1.002,1.006)

ADL 1.145***

(1.093,1.199)

IADL 0.970

(0.897,1.050)

Self-rated health 1.152***

(1.101,1.206)

# health conditions 1.357***

(1.273,1.445)

Has health insurance 0.915*

(0.839,0.998)

Rural (vs. Urban) 1.108

(0.897,1.369)

# living children 1.012

(0.943,1.086)

# living siblings 0.963
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drugs for pain or depression. As a robustness check on 
our models, we consider the possibility that regularly 
taking medications for either pain or depression might 
result in marital dissolution, job loss or ceasing work, 
or stopping volunteering. To assess this possibility, we 
created dichotomous indicators for whether unem-
ployed or out of the labor force followed a survey where 
employed was reported, whether separation, divorce, or 
absent spouse were reported following a survey where 
married or partnered was reported, and whether no 
volunteering followed a survey where volunteering of 
any hours was reported. We then included regularly 
taking prescription pain and depression medications, as 
well as all the other predictors, as lagged independent 
variables. In this manner, the models assess whether 
having regularly taken these medications in the prior 
round is associated with increased odds of a transition 
out of employment, marriage, or volunteering. Table 5 
displays these models. As the rows for the prescription 
medications show, there is little evidence of the effect 
operating in the reverse direction. We note these effects 
are the same even with the perceived pain level and 
CESD depression measures removed. The exception is 
the relationship between regularly taking prescription 
pain medications and a move from married to sepa-
rated, divorced, or absent. Relative to prior rounds not 
regularly taking prescription pain medications, having 
used pain medications in the prior round is associated 
with 43.3 percent higher odds of moving from married 
to separated, divorced, or absent in-between rounds. 
Although we find little evidence that any of the signif-
icant effects we found could actually have the reverse 
order (and some like causing widowhood or grand-
child loss are not possible), there is some evidence that 
perhaps pain medicine use results in marital dissolu-
tion. We caution this finding given the two year gap in 
measurement.

Discussion
Trends in substance use suggest that this is an increas-
ing concern in later life. Though a number of studies have 
focused on alcohol use as related to life course transi-
tions, there has been less research on prescription medi-
cation use, despite the increase in its use as well as related 
adverse consequences. Our study builds on and extends 
existing research on later-life transitions on health and 
health behaviors to highlight whether and how prescrip-
tion medication use was sensitive to changes in family, 
labor market, and volunteering transitions. Importantly, 
while much research has argued that changes in health 
behaviors may be due to increased pain and stress asso-
ciated with different life events, our study was able to 
adjust for this by drawing on a dataset which also con-
tains measures of pain and depression scores. We find 
as expected that increased reports of pain and depres-
sion scores were associated with increased regular use 
of medication to address these symptoms. Additionally, 
a novel finding from our study is that even adjusting for 
self-reports of pain and depression, life course transitions 
were associated with higher odds of regular prescrip-
tion medication use, underscoring that social contexts 
importantly shape substance use beyond that attributed 
to reported symptoms. In adjusting for reported lev-
els of pain and depression in our study, we clearly show 
that while these symptoms are one mechanism driving 
increased substance use, changes in substance use can 
also be linked to changes above and beyond this pathway. 
This finding is of potential interests to medical profes-
sionals, family members, and policymakers.

Our findings contribute to the literature on the role 
of social bonds for health outcomes and substance use 
specifically. A large body of literature, mostly couched 
in deviance research, overwhelmingly focuses on how 
bonds provide social controls for adolescent and young 
adult substance use, emphasizing the importance of fam-
ily and work [64]. Our finding regarding the transition 

Table 3. (continued)

Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 3
OR (95% CI)

Model 4
OR (95% CI)

Model 5
OR (95% CI)

Model 6
OR (95% CI)

Model 7
OR (95% CI)

(0.896,1.034)

Any source of help 1.117**

(1.027,1.215)

Age 1.063***

(1.049,1.077)

Log-likelihood -8965.268 -9466.752 -9395.419 -9463.884 -9466.329 -8895.130 -8575.661

Model chi-square 1015.6*** 12.7** 155.3*** 18.4*** 13.5*** 1155.9*** 1794.8***

Exponentiated coefficients; 95% Confidence Intervals in parentheses. Respondents = 6,178; Observations = 25,100.

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 4. Fixed effects logistic regression for regularly taking prescription depression medication

Model 8
OR (95% CI)

Model 9
OR (95% CI)

Model 10
OR (95% CI)

Model 11
OR (95% CI)

Model 12
OR (95% CI)

Model 13
OR (95% CI)

Model 14
OR (95% CI)

Depression score 1.194*** 1.176*** 1.136***

(1.168,1.222) (1.149,1.203) (1.109,1.164)

Marital (vs married)

   separated/divorced/absent 1.705*** 1.536*** 1.413**

(1.346,2.160) (1.207,1.955) (1.092,1.829)

   widowed 2.312*** 1.934*** 1.503***

(1.897,2.818) (1.578,2.369) (1.211,1.865)

   never married 2.622*** 2.482** 2.101*

(1.518,4.530) (1.434,4.296) (1.186,3.723)

Employment (vs. employed)

   unemployed 1.250 1.178 1.060

(0.938,1.666) (0.878,1.581) (0.780,1.439)

   out of labor force 1.955*** 1.771*** 1.234**

(1.692,2.258) (1.529,2.051) (1.054,1.445)

Volunteering (vs. none)

   1-49 hours 0.843* 0.861* 0.919

(0.732,0.971) (0.745,0.994) (0.792,1.066)

   50-99 hours 0.714*** 0.750** 0.840

(0.599,0.850) (0.627,0.896) (0.699,1.010)

   100-199 hours 0.640*** 0.667*** 0.765**

(0.532,0.770) (0.553,0.805) (0.631,0.929)

   200+ hours 0.562*** 0.612*** 0.728*

(0.445,0.710) (0.482,0.777) (0.569,0.930)

# grandchildren 1.031** 1.030** 1.007

(1.012,1.052) (1.010,1.051) (0.987,1.027)

Pain level (vs. none)

   mild 1.061

(0.914,1.233)

   moderate 1.286***

(1.136,1.456)

   severe 1.521***

(1.266,1.826)

# doctor visits last 2 yrs 1.005***

(1.002,1.007)

ADL 1.053

(0.993,1.118)

IADL 1.289***

(1.171,1.419)

Self-rated health 1.169***

(1.099,1.244)

# health conditions 1.668***

(1.536,1.811)

Has health insurance 1.108

(0.984,1.249)

Rural (vs. Urban) 0.932

(0.704,1.233)

# living children 1.122*

(1.018,1.237)

# living siblings 1.100*
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from never married to married reducing odds of depres-
sion medication use shows that early life course studies 
about the role of bond formation still apply in later life, 
although this is a rare transition (only 1.4% of all marriage 
transitions). Given the point in the life course, however, 
prior research naturally overlooks common role exits 
such as widowhood and retirement that occur in later life 
that could be related to substance use through the same 
mechanisms of social influence. We show that the loss of 
these bonds in later life, the overwhelmingly most com-
mon direction in our data, is also relevant to life course 
studies of substance use. In line with expectations from 
social control theory and the role of social integration, 
we also find this to operate for employment whereby 
we observed higher odds of regularly taking depression 
medication in years out of the labour force, as compared 
to when employed. The health literature similarly has 
conceptualized these bonds and social roles as provid-
ing constraints, regulating behavior, conferring social 
support, and providing norms that may be internalized 
around social roles. When the loss of these bonds and 
social roles occur, however, the associated constraints, 
regulation from others, support, and internalized norms 
likely disappear. These changes might not only create the 
possibility for substance use, but cause the very emo-
tions that might lead to older individuals turning to these 
substances in the first place. That is, prescription drugs 
for pain and depression might be used to deal with the 
resultant loss or loneliness associated with role transi-
tions, with the individual simultaneously having lost the 
very bond that would have constrained or regulated such 
behavior.

However, other forms of social support from family 
such as children and siblings, friends, community organi-
zations, and even medical professionals could possibly fill 
this role, potentially preventing reliance on medications 
to address the negative experiences of exiting spousal 
and work roles [2, 65, 66]. Our findings regarding the 

mitigating effects of high intensity volunteer work on 
depression medication use support this assertion. Vol-
unteering provides a context through which older adults 
may become embedded in a social environment, similar 
to the workplace and the household environment. Likely, 
social actors in this environment would exert social sup-
port and control to mitigate medication use as theorized 
above [67]. The dosage response to the hours of volun-
teering points to the importance of considering the 
intensity of the role, with hours of volunteering under-
scoring its salience and centrality to the individual, and 
also perhaps corresponding levels of social influence and 
support. However, we note that this finding was limited 
to depression medication.

By contrast, grandparenthood does not appear to affect 
prescription medication use once controlling for other 
measures. One potential explanation may be again due 
to variation in the salience and intensity of the role and 
corresponding impact on daily lives. For example, the 
activities performed as a grandparent may occur with 
less regularity. Supporting this assertion, one U.S. study 
found that the mean contact frequency between grand-
mothers and grandchildren to be between once a week 
and once a month, while that for grandfathers and grand-
children to be between once a month and once every 
few months [68, 69]. This again suggests that the impact 
of social roles may differ contingent on factors such as 
intensity and duration in which individuals need to enact 
these roles.

Studies of substance use, and health generally, in later 
life have focused overwhelmingly on alcohol and tobacco. 
Our results add to this literature by shifting the focus to 
another group of substances that are commonly provided 
for ailments in later life and are readily available to a large 
subset of older individuals. As we show, individuals in 
later life regularly use these prescription medications to 
potentially address the sorts of pains, depressions, and 
anxieties due to common life course transitions in later 

Table 4. (continued)

Model 8
OR (95% CI)

Model 9
OR (95% CI)

Model 10
OR (95% CI)

Model 11
OR (95% CI)

Model 12
OR (95% CI)

Model 13
OR (95% CI)

Model 14
OR (95% CI)

(1.004,1.205)

Any source of help 1.157**

(1.036,1.293)

Age 1.014

(0.995,1.032)

Log-likelihood -5059.228 -5143.132 -5139.812 -5163.971 -5177.756 -4983.166 -4716.885

Model chi-square 247.0*** 79.2*** 85.8*** 37.5*** 9.9** 399.1*** 931.6***

Exponentiated coefficients; 95% Confidence Intervals in parentheses. Respondents = 3,433; Observations = 13,784.

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 5. Fixed effects logistic regression for transitions from employment, marriage, and volunteering

Employed to Married to Volunteering to

Unemployed Unemployed Out of LF Out of LF Div/sep/absent Div/sep/absent None None

Lagged IVs SLR SLR SLR SLR SLR SLR SLR SLR

Takes Rx pain med 1.083 0.992 1.433** 0.958

(0.745,1.574) (0.860,1.144) (1.144,1.796) (0.851,1.078)

Takes Rx depression 1.041 0.828 0.797 0.952

med (0.650,1.668) (0.684,1.004) (0.595,1.068) (0.813,1.116)

Marital (vs married)

   separated/
divorced/

0.920 0.914 1.056 1.065 1.091 1.095

   absent (0.506,1.672) (0.503,1.661) (0.776,1.438) (0.782,1.450) (0.849,1.402) (0.852,1.407)

   widowed 0.622 0.622 0.874 0.882 1.001 1.006

(0.294,1.313) (0.295,1.315) (0.653,1.170) (0.659,1.181) (0.809,1.238) (0.813,1.244)

   never married 0.927 0.919 0.970 0.971 0.886 0.888

(0.226,3.797) (0.223,3.783) (0.469,2.005) (0.469,2.007) (0.439,1.787) (0.440,1.793)

Volunteering (vs. none)

   1-49 hours 0.738 0.738 1.056 1.056 0.888 0.876

(0.521,1.046) (0.521,1.044) (0.915,1.218) (0.915,1.219) (0.698,1.131) (0.688,1.114)

   50-99 hours 0.632* 0.632* 0.940 0.940 0.712* 0.713*

(0.409,0.978) (0.408,0.977) (0.793,1.114) (0.793,1.113) (0.520,0.974) (0.521,0.975)

   100-199 hours 0.630 0.627 0.798* 0.798* 0.492*** 0.501***

(0.389,1.021) (0.388,1.015) (0.660,0.964) (0.660,0.964) (0.353,0.684) (0.360,0.697)

   200+ hours 0.773 0.774 0.884 0.882 0.376*** 0.374***

(0.464,1.289) (0.464,1.290) (0.707,1.105) (0.705,1.102) (0.245,0.577) (0.244,0.574)

Employment (vs. employed)

   unemployed 1.093 1.099 1.045 1.048

(0.636,1.879) (0.640,1.888) (0.826,1.323) (0.828,1.326)

   out of LF 1.048 1.071 0.925 0.925

(0.783,1.403) (0.800,1.434) (0.808,1.059) (0.808,1.059)

# grandchildren 0.979 0.978 1.000 1.000 1.027 1.027 1.008 1.008

(0.910,1.053) (0.909,1.052) (0.975,1.026) (0.974,1.026) (0.996,1.060) (0.995,1.059) (0.987,1.028) (0.988,1.029)

Pain level (vs. none)

   mild 1.487* 1.484* 0.869 0.869 1.241 1.277 0.949 0.944

(1.039,2.129) (1.039,2.119) (0.741,1.019) (0.741,1.019) (0.962,1.600) (0.991,1.645) (0.831,1.083) (0.827,1.077)

   moderate 1.297 1.303 0.980 0.983 1.305* 1.366** 1.038 1.033

(0.920,1.827) (0.928,1.831) (0.849,1.132) (0.852,1.134) (1.039,1.641) (1.089,1.715) (0.921,1.169) (0.918,1.163)

   severe 0.998 1.007 0.781 0.781 1.096 1.200 1.059 1.050

(0.523,1.904) (0.529,1.918) (0.598,1.019) (0.598,1.018) (0.736,1.632) (0.807,1.784) (0.861,1.302) (0.855,1.289)

Depression score 0.952 0.954 0.974 0.976 0.912*** 0.918*** 0.971* 0.971*

(0.888,1.021) (0.890,1.023) (0.942,1.007) (0.945,1.009) (0.871,0.955) (0.876,0.961) (0.945,0.998) (0.945,0.999)

# doctor visits last 2 yrs 0.995 0.995 0.997* 0.997* 0.992* 0.992* 1.000 1.000

(0.985,1.006) (0.985,1.006) (0.994,1.000) (0.994,1.000) (0.985,0.998) (0.986,0.998) (0.997,1.002) (0.997,1.002)

ADL 0.688* 0.691* 0.889* 0.891* 0.972 0.981 0.982 0.980

(0.507,0.935) (0.509,0.938) (0.805,0.981) (0.808,0.984) (0.831,1.136) (0.840,1.145) (0.910,1.059) (0.908,1.057)

IADL 1.078 1.078 0.712** 0.715** 0.776 0.771 0.881 0.888

(0.691,1.682) (0.692,1.682) (0.581,0.874) (0.583,0.877) (0.593,1.015) (0.590,1.008) (0.767,1.013) (0.773,1.020)

Self-rated health 1.104 1.101 1.030 1.031 1.156* 1.158** 0.950 0.950

(0.941,1.295) (0.939,1.292) (0.961,1.103) (0.962,1.104) (1.034,1.292) (1.036,1.294) (0.898,1.004) (0.898,1.005)

# health conditions 0.812 0.817 0.876** 0.882** 0.957 0.973 0.967 0.969

(0.630,1.046) (0.634,1.054) (0.796,0.963) (0.802,0.970) (0.808,1.133) (0.822,1.152) (0.892,1.048) (0.893,1.051)
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life, above and beyond measurable changes in levels 
of pain and depression. We particularly find that use of 
depression and anxiety medication is sensitive to these 
transitions, including both losses and gains in roles. Of 
course, the toll of these losses and the benefits of these 
gains on mental health could result in forms of depres-
sion and anxiety not captured by our measure of depres-
sion or time-varying control measures. That is, there is 
a direct connection between these transitions and men-
tal health. Aside from increases in pain medication use 
as individuals shifted out of the labor market, the lack of 
additional effects for pain medications provide reason 
for optimism. Individuals are perhaps not perceiving the 
associated “pains” of transitions as additional physical 
pain in need of addressing through pain medication.

Thus, older individuals may consider the pain and 
depression that could come with exits from life course 
roles as legitimate reasons to take prescription medi-
cations, even though possibly categorized as misuse. 
Whether characterized as misuse is not necessarily rele-
vant, as adverse outcomes such as dependence and over-
dose occur even amongst those with valid prescriptions 
[16, 48, 49]. To prevent adverse events, we encourage 
states to continue to pass policies, such as prescription 
drug monitoring programs, that limit overprescribing 
of controlled substances and hence the amount of con-
trolled prescription drugs in circulation among older 
individuals. Such policies might spur cultural shifts in 
medical practice that could have sustained effects on 

prescribing. We concede that this is a tight line to walk 
particularly for this age group. Undoubtedly, there are 
many older individuals that need prescriptions for pain 
and depression. However, given the evidence here that 
factors other than pain and depression are driving indi-
viduals to take such substances, efforts should be made to 
reduce prescribing to levels needed for legitimate medi-
cal purposes. For example, in recent years there have 
been moves towards non-medical interventions such as 
‘social prescribing’ in countries such as the UK, whereby 
individuals are directed towards social activities and sup-
port services to improve their health and wellbeing [70]. 
This underscores the value of social and emotional sup-
port in conjunction with pharmacological treatments.

Notably, timing of life course transitions and substance 
misuse may vary across groups within the U.S. Given that 
we utilized fixed-effects models focused on intra-indi-
vidual change, our models netted out many time-invar-
iant factors indicative of race, class, and gender. Yet, the 
reported effects could still differ by these characteristics; 
however, we found no evidence to support such differ-
ences. We still emphasize the need to consider inequali-
ties. Even though these interaction results do not provide 
evidence that life course transitions or changes in pain 
or depression levels affect prescription medication use 
differently by subgroup, the overall pattern of life events 
and substance use can still differ. Disparities along lines 
of race, class, and gender undoubtedly shape the obser-
vation, timing, and experiences of life course transitions, 

Table 5. (continued)

Employed to Married to Volunteering to

Unemployed Unemployed Out of LF Out of LF Div/sep/absent Div/sep/absent None None

Has health insurance 3.326*** 3.317*** 1.630*** 1.632*** 1.035 1.043 0.955 0.955

(2.410,4.588) (2.404,4.575) (1.433,1.854) (1.434,1.856) (0.850,1.261) (0.856,1.270) (0.860,1.060) (0.861,1.061)

Rural (vs. Urban) 0.261** 0.262** 0.631** 0.632** 1.104 1.178 0.875 0.873

(0.098,0.696) (0.098,0.701) (0.446,0.894) (0.446,0.895) (0.614,1.984) (0.651,2.132) (0.634,1.208) (0.633,1.206)

# living children 1.013 1.013 0.934 0.937 1.161 1.159 1.022 1.023

(0.802,1.280) (0.802,1.280) (0.847,1.030) (0.849,1.033) (0.989,1.362) (0.988,1.359) (0.938,1.113) (0.939,1.114)

# living siblings 1.188* 1.187* 1.047 1.048 0.955 0.956 1.014 1.014

(1.007,1.403) (1.006,1.401) (0.972,1.128) (0.973,1.129) (0.822,1.108) (0.825,1.106) (0.943,1.091) (0.943,1.091)

Any source of help 1.011 1.009 1.005 1.008 0.629*** 0.640*** 1.116* 1.116*

(0.766,1.333) (0.765,1.331) (0.895,1.128) (0.898,1.132) (0.524,0.754) (0.534,0.768) (1.014,1.229) (1.013,1.229)

Age 0.934* 0.932** 1.030** 1.030** 1.057*** 1.060*** 0.999 0.998

(0.886,0.984) (0.884,0.982) (1.009,1.051) (1.009,1.051) (1.023,1.092) (1.026,1.095) (0.981,1.016) (0.981,1.016)

Log-likelihood -701.61 -703.04 -4207.26 -4205.65 -1579.26 -1583.18 -5968.01 -5964.95

Model chi-square 150.665 150.575 130.584 134.377 128.164 120.321 28.505 28.038

Observations 2215 2219 12134 12135 4702 4702 16715 16705

Exponentiated coefficients; 95% Confidence Intervals in parentheses; LF = labor force; SLR = since last round; Rx = prescription; Sep/div/absent = Separated, 
divorced, or absent spouse

* p < 0.05, ** p < 0.01, *** p < 0.001
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given variation in the propensity and circumstances 
upon which individuals will make those transitions [71, 
72]. Further, the increase in prescription drug use was 
highly racialized, in part due to racial discrimination in 
healthcare; for example, providers were more willing to 
believe the pain reports of Whites and to prescribe them 
an opioid painkiller [73–76]. While this may result in 
Whites having increased opportunity to rely on prescrip-
tion medications as life course transitions occur, it may 
also mean that non-Whites seeking similar relief would 
have to turn disproportionately to non-prescription sub-
stances, either licit or illicit. Future research that is able 
to explicate the importance and role these difference in 
life course transitions and substance use may play will be 
equally important.

While there are many advantages to our approach, we 
must also note some limitations. First, we do not examine 
the quality of the social roles, and the experience of the 
various transitions. Potentially, these factors may moder-
ate the extent to which they have implications for medi-
cation use. Nevertheless, the findings from this study 
points to future direction of research, with future stud-
ies examining the salience of these factors. Furthermore, 
while our study focuses on each social role independently 
and analyses for each life course transitions on medica-
tion use independently, there is also the possibility that 
social roles interact and life course transitions operate 
conjointly. While outside the scope of the current paper, 
it points to a future direction of research.

Second, we recognize that a truly objective measure 
of either pain or depression and anxiety is not available. 
Even in the clinical setting, measures of these conditions 
are based on self-reports utilizing scales, and cutoffs for 
diagnosis are debated. Thus, our measures are similar to 
those used to diagnose and treat these conditions, hence 
controlling for the symptoms that these prescription 
medications are intended to address. Further, the fixed 
effects net out an individual’s overall propensity to report 
pain or depression and anxiety, while also controlling for 
changes in other covariates that might not be fully cap-
tured by the self-reports. Third, although we use a meas-
ure of depression via the CESD to control for symptoms 
of both depression and anxiety, we note that these two 
conditions are often measured with similar indicators 
(see, e.g., the Hamilton Anxiety Score), comorbid with 
one another, and use similar medications in their treat-
ment. Fourth, as the respondents are asked broadly about 
prescription pain and depression medications, these 
are not defined and thus could add a degree of impreci-
sion. Further, while opioids for pain and most depres-
sion and anxiety medications are psychoactive, NSAIDs 
for pain management are not, and are usually not habit 
forming. Thus, a subset of respondents may be regularly 

taking a pain medication without the same potentially 
adverse consequences associated with opioids or depres-
sion medication. Nonetheless, we still find evidence that 
regular use of the broader class of pain medications are 
associated with changes in employment beyond subjec-
tive pain, and some respondents are likely taking opioids 
as reflected in the population statistics introduced in 
Table 1. Relatedly, the only question on prescription pain 
medications included in the HRS queries “pain in your 
joints or muscles”; while likely inclusive of many types 
of chronic and acute pain in older adults, this specificity 
may miss other forms of pain for which respondents take 
prescription medications. Fifth, our outcome variables 
measure current regular use of these prescription medi-
cations. We note that “regular” is a subjective notion left 
to the respondent, although it likely denotes more than 
occasional use. A measure of frequency of use would cer-
tainly be beneficial, but we are limited by the measures 
in the HRS.8 Despite this, we are confident that this rep-
resents the best dataset for studying within-individual 
patterns of pain and depression prescription drug use 
among older individuals, but encourage future studies 
to incorporate finer measures. Further, we cannot distin-
guish whether labor force exits are voluntary or who ini-
tiated marital dissolution, which may differentially affect 
health [9, 77], including substance use patterns. Finally, 
while recent shifts in prescription drug use generally 
and among older individuals make these substances an 
important topic of study in their own right, we note that 
that this increase is part of an overall rise in substance 
use among older individuals. While the HRS does not 
contain any questions regarding cannabis or other illicit 
substances, we highly encourage future research into the 
use of illicit substances among older individuals.

Our study and findings nevertheless have a number 
of implications. For instance, it suggests that medical 
practice and professionals should be alert to medication 

8 We note that the HRS did field a “Prescription Drug Study” in 2005 and 
2007 to study medication changes resulting from the implementation of 
Medicare Part D. In additional to a plethora of information about all prescrip-
tion drugs generally, this restricted dataset has an inventory of specific pre-
scriptions that details information such as cost and instructed dosage, length, 
and frequency. This file contains only a subset of respondents: a random sam-
ple of those over 65 in 2007 or those covered by Medicare or Medicaid some 
time between 2002 and 2004, as well as those who were not participating in 
the simultaneously occurring Consumption and Activities Mail Survey (elimi-
nating 40% of those who fit the first criterion). This random sample amounted 
to 5,654 persons, with 4,684 participating. While these data have many uses, 
they are not well-suited for our analysis given only a subset of respondents 
participated and who were notably older, more general questions about both 
psychoactive and non-psychoactive medications, only two years of data col-
lection that precludes detailed analyses of changes for both the key predic-
tors and outcomes, lack of a measure of active use of the substances including 
behavior not following instructions, and lack of an ability to capture use of 
medications that do not belong to the respondent.
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utilization around life events for older adults, with cau-
tion for overprescribing and over-utilization. At the same 
time, it highlights how social integration and embed-
dedness in a regular social network might be important 
for older adults as they make various life course transi-
tions, as our findings suggest that isolation, as related to 
the absence of a partner or exiting the labor market, to 
be associated with increased medication use. Conducted 
within the background of increasing trends in pharma-
ceuticalization, our study begins to highlight how medi-
cation usage might be related to physical symptoms, 
but also contingent on social environments, which are 
important and relevant to understand but potentially also 
avenues for intervention.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12877- 022- 02921-y.

Additional file 1. 

Acknowledgements
Not applicable

Authors’ contributions
Study design: J.L. and M.V. Data cleaning and analysis: M.V. Data interpreta-
tion: All authors. Preparation of manuscript: All authors Manuscript review: All 
authors. The authors read and approved the final manuscript.

Funding
The lead author would like to acknowledge support by the Australian 
Research Council (project number DE210100582). This research was also 
supported partially by the Australian Government through the Australian 
Research Council’s Centre of Excellence for Children and Families over the Life 
Course (Project ID CE200100025). The views expressed herein are those of the 
author and are not necessarily those of the Australian Research Council. The 
project used data from the Health and Retirement Study, which is supported 
by the National Institute on Aging (U01 AG009740) and the Social Security 
Administration.

Availability of data and materials
The HRS is available through the University of Michigan website. (https:// hrs. 
isr. umich. edu/ about)

Declarations

Ethics approval and consent
This is a secondary analysis using the publicly available Health and Retire-
ment Study. The Health and Retirement Study has been approved by the 
Institutional Review Board at the University of Michigan, adheres to methods 
that conform to all relevant guidelines and regulations, and obtains informed 
consent from voluntary participants. The public data, which is available to 
registered researchers, is de-identified.

Consent for publication
Not applicable

Competing interests
No authors have declared competing interest for this article.

Author details
1 Institute for Social Science Research, Life Course Centre – University 
of Queensland, Level 2, Cycad Building (1018), 80 Meiers Road, Indooroopilly, 
QLD 4068, Australia. 2 Ohio State University, Columbus, USA. 

Received: 19 August 2021   Accepted: 9 March 2022

References
 1. Baxter J, Hewitt B, Haynes M. Life Course Transitions and Housework: 

marriage, parenthood, and time on housework. J Marriage Family. 
2008;70(2):259–72.

 2. Kettlewell N, Lam J. Retirement, social support and mental well-being: a 
couple-level analysis. Eur J Health Econ. 2021.

 3. Lam J, Vidal S, Baxter J. Chronic conditions, couple-level factors and union 
dissolution. Advances Life Course Res. 2020;45:100340.

 4. Umberson D, Pudrovska T, Reczek C. Parenthood, childlessness, and well-
being: a life course perspective. J Marriage Family. 2010;72(3):612–29.

 5. Pearlin LI, Menaghan EG, Lieberman MA, Mullan JT. The stress process. J 
Health Social Behav. 1981;22(4):337–56.

 6. Thoits PA. Mechanisms linking social ties and support to physical and 
mental health. J Health Social Behav. 2011;52(2):145–61.

 7. Johnson MK. Social origins, adolescent experiences, and work 
value trajectories during the transition to adulthood. Social Forces. 
2002;80(4):1307–40.

 8. Lloyd KM, South SJ. Contextual influences on young men’s transition to 
first marriage. Social Forces. 1996;74(3):1097–119.

 9. Moen P. A life course perspective on retirement, gender, and well-being. J 
Occupational Health Psychol. 1996;1(2):131–44.

 10. Williams K. The transition to widowhood and the social regulation of 
health: consequences for health and health risk behavior. J Gerontol: 
Social Sci. 2004;59(6):S43–9.

 11. Han SH. Health consequences of retirement due to non-health reasons or 
poor health. Social Sci Med. 2021;273:113767.

 12. Arndt S, Clayton R, Schultz SK. Trends in substance abuse treatment 1998-
2008: increasing older adult first-time admissions for illicit drugs. Am J 
Geriatric Psychiat. 2011;19(8):704–11.

 13. Han BH, Moore AA, Sherman S, Keyes KM, Palamar JH. Demographic 
trends of binge alcohol use and alcohol use disorders among older 
adults in the United States, 2005-2014. Drug Alcohol Dependence. 
2017;170:198–207.

 14. Kilmer B, MacCoun RJ. How medical marijuana smoothed the transition 
to marijuana legalization in the United States. Annual Rev Law Social Sci. 
2017;13:181–202.

 15. Ciccarone D. The triple wave epidemic: supply and demand drivers of the 
US opioid overdose crisis. Int J Drug Policy. 2019;71:183–8.

 16. Bohnert AS, Valenstein M, Bair MJ, Ganoczy D, McCarthy JF, Ilgen MA, et al. 
Association between opioid prescribing patterns and opioid overdose-
related deaths. JAMA. 2011;305(13):1315–21.

 17. Bachhuber MA, Hennessy S, Cunningham CO, Starrels JL. Increasing ben-
zodiazepine prescriptions and overdose mortality in the United States, 
1996–2013. Am J Public Health. 2016;106(4):686–8.

 18. Scholl L, Seth P, Kariisa M, Wilson N, Baldwin G. Drug and opioid-involved 
overdose deaths—United States, 2013-2017. Morbidity Mortal Weekly 
Report. 2019;67(5152):1419–27.

 19. Patel KV, Guralnik JM, Dansie EJ, Turk DC. Prevalence and impact of pain 
among older adults in the United States: findings from the 2011 National 
Health and Aging Trends Study. Pain. 2013;154(12):2649–57.

 20. Mirowsky J, Ross CE. Age and depression. J Health Social Behav. 
1992;33(3):187–205.

 21. Sutin AR, Terracciano A, Milaneschi Y, An Y, Ferrucci L, Zonderman AB. 
The trajectory of depressive symptoms across the adult life span. JAMA 
Psychiat. 2013;70(8):803–11.

 22. Panksepp J. Feeling the pain of social loss. Science. 2003;302(5643):237–9.
 23. Tucker JS. Health-related social control within older adults’ relationships. J 

Gerontol Psychol Sci. 2002;57(5):P387–95.
 24. Anson O. Marital Status and women’s health revisited: the importance of 

a proximate adult. J Marriage Family. 1989;51(1):185–94.
 25. Durkheim E. Suicide. London: The Free Press; 1951.
 26. Fan W, Lam J, Moen P, Kelly E, King R, McHale S. Constrained choices? 

Linking employees’ and spouses’ work time to health behaviours. Soc Sci 
Med. 2015;126:99–109.

https://doi.org/10.1186/s12877-022-02921-y
https://doi.org/10.1186/s12877-022-02921-y
https://hrs.isr.umich.edu/about
https://hrs.isr.umich.edu/about


Page 19 of 19Lam and Vuolo  BMC Geriatrics          (2022) 22:222  

 27. Boeri MW, Sterk CE, Elifson KW. Baby boomer drug users: career 
phases, social control, and social learning theory. Sociol Inquiry. 
2006;76(2):264–91.

 28. Umberson D. Family status and health behaviors: social control as a 
dimension of social integration. J Health Social Behav. 1987;28(3):306–19.

 29. Tucker JS, Mueller JS. Spouses’ social control of health behaviors: use 
and effectiveness of specific strategies. Personal Social Psychol Bull. 
2000;26(9):1120–30.

 30. Reczek C, Umberson D. Gender, health behavior, and intimate 
relationships: lesbian, gay, and straight contexts. Social Sci Med. 
2012;74(11):1783–90.

 31. Mortimer JT, Harley C, Staff J. The quality of work and youth mental 
health. Work Occupations. 2002;29(2):166–97.

 32. Massoglia M, Uggen C. Settling down and aging out: toward an interac-
tionist theory of desistance and the transition to adulthood. Am J Sociol. 
2010;116(2):543–82.

 33. Daniulaityte R, Falck R, Carlson RG. ‘I’m not afraid of those ones just ‘cause 
they’ve been prescribed’: perceptions of risk among illicit users of phar-
maceutical opioids. Int J Drug Policy. 2012;23(5):374–84.

 34. Leopold T, Skopek J. The demography of grandparenthood: an interna-
tional profile. Social Forces. 2015;94(2):801–32.

 35. Morrow-Howell N. Volunteering in later life: research frontiers. J Gerontol: 
Social Sci. 2010;65B(4):461–9.

 36. Sheppard P, Monden C. Becoming a first-time grandparent and 
subjective well-being: a fixed effects approach. J Marriage Family. 
2019;81(4):1016–26.

 37. House J, Umberson D, Landis K. Structures and processes of social sup-
port. Annual Rev Sociol. 1988;14:293–318.

 38. Musick M, Wilson J. Volunteering and depression: the role of psycho-
logical and social resources in different age groups. Social Sci Med. 
2003;56:256–69.

 39. Li Y, Ferraro K. Volunteering and depression in later life: social benefit or 
selection processes? J Health Social Behav. 2005;46:68–84.

 40. Zisberg A, Gur-Yaish N, Shochat T. Contribution of routine to sleep quality 
in community elderly. Sleep. 2010;33(4):509–14.

 41. Margraf J, Lavallee K, Zhang X, Schneider S. Social rhythm and mental 
health: a cross-cultural comparison. Plos One. 2016;11(3):e0150312.

 42. Maxwell JC. The prescription drug epidemic in the United States: a per-
fect storm. Drug Alcohol Rev. 2011;30(3):264–70.

 43. Rose AJ, Bernson D, Chui KKH, Land T, Walley AY, LaRochelle MR, et al. 
Potentially inappropriate opioid prescribing, overdose, and mortality in 
Massachusetts, 2011-2015. J Gen Internal Med. 2018;33(9):1512–9.

 44. Moloney ME. ‘Sometimes, it’s easier to write the prescription’: physician 
and patient accounts of the reluctant medicalisation of sleeplessness. 
Sociol Health Illness. 2017;39(3):333–48.

 45. Substance Abuse and Mental Health Services Administration. National 
survey on drug use and health: concatenated public use file (2002 to 
2018) (NSDUH-2002-2018-DS0001). Rockville: Center for Behavioral 
Health Statistics and Quality, Substance Abuse and Mental Health Ser-
vices Administration. 2020.

 46. Compton WM, Volkow ND. Major increases in opioid analgesic abuse in 
the United States: concerns and strategies. Drug Alcohol Dependence. 
2006;81(2):103–7.

 47. Ho JY. The contribution of drug overdose to educational gradients 
in life expectancy in the United States, 1992–2011. Demography. 
2017;54(3):1175–202.

 48. Edlund MJ, Martin BC, Russo JE, DeVries A, Braden JB, Sullivan MD. The 
role of opioid prescription in incident opioid abuse and dependence 
among individuals with chronic non-cancer pain: the role of opioid 
prescription. Clin J Pain. 2014;30(7):557–64.

 49. Ladapo JA, Larochelle MR, Chen A, Villalon MM, Vassar S, Huang DYC, 
et al. Physician prescribing of opioids to patients at increased risk of 
overdose from benzodiazepine use in the United States. JAMA Psychiat. 
2018;75(6):623–30.

 50. Bulanda JR, Brown JS, Yamashita T. Marital quality, marital dissolution, and 
mortality risk during the later life course. Social Sci Med. 2016;165:119–27.

 51. Kessler RC, House JS, Turner JB. Unemployment and health in a commu-
nity sample. J Health Social Behav. 1987;28(1):51–9.

 52. Sasson I, Umberson D. Widowhood and depression: new light on gender 
differences, selection, and psychological adjustment. J Gerontol: Social 
Sci. 2014;69(1):135–45.

 53. Perkins JM, Lee H-Y, Lee J-K, Heo J, Krishna A, Choi S, et al. Widowhood 
and alcohol, tobacco, and other drug use among older adults in India. J 
Gerontol: Social Sci. 2018;73(4):666–74.

 54. Malec M, Shega JW. Pain management in the elderly. Med Clin North Am. 
2015;99(2):337–50.

 55. Gerlach LB, Maust DT, Leong SH, Mavandadi S, Oslin SW. Factors associ-
ated with long-term benzodiazepine use among older adults. JAMA 
Internal Med. 2018;178(11):1560–2.

 56. Wiese B. Geriatric depression: the use of antidepressants in the elderly. BC 
Med J. 2011;53(47):341–7.

 57. Lader M. Benzodiazepine harm: how can it be reduced? British J Clin 
Pharmacol. 2014;77(2):295–301.

 58. Wallace RB, Herzog AR. Overview of the health measures in the health 
and retirement study. J Human Resour. 1995;30:S84–S107.

 59. Kessler RC, Andrews G, Mroczek D, Ustun B, Wittchen H-U. The World 
Health Organization Composite International Diagnostic Interview short-
form (CIDI-SF). Int J Methods Psychiatric Res. 1998;7(4):171–85.

 60. Wittchen H-U. Reliability and validity studies of the WHO-Composite 
International Diagnostic Interview (CIDI): a critical review. J Psychiatric 
Res. 1994;28(1):57–84.

 61. Butrica BA, Johnson RW, Zedlewski SR. Volunteer dynamics of older 
Americans. J Gerontol: Social Sci. 2009;64B(5):644–55.

 62. Allison PD. Fixed effects regression models. Los Angeles (CA): SAGE Publi-
cations; 2009.

 63. Winship C, Morgan SL. The estimation of causal effects from observa-
tional data. Annual Rev Sociol. 1999;25:659–706.

 64. Thornberry TP. Toward an interactional theory of delinquency. Criminol-
ogy. 1987;25(4):863–92.

 65. Kail BL, Carr DC. Structural social support and changes in depression dur-
ing the retirement transition: “I get by with a little help from my friends”. J 
Gerontol: Series B. 2019;75(9):2040–9.

 66. King BM, Carr DC, Taylor MG. Loneliness following widowhood: the role of 
the military and social support. J Gerontol: Series B. 2020;76(2):403–14.

 67. Bath PA, Gardiner A. Social engagement and health and social care use 
and medication use among older people. Eur J Ageing. 2005;2(1):56–63.

 68. Reitzes D, Mutran E. Grandparenthood: factors influencing frequency of 
grandparent-grandchildren contact and grandparent role satisfaction. J 
Gerontol, Social Sci. 2004;58B(1):S9–S16.

 69. Geurts T, Poortman A-R, van Tilburg T, Dykstra P. Contact between 
grandchildren and their grandparents in early adulthood. J Family Issues. 
2009;30(12):1698–713.

 70. Drinkwater C, Wildman J, Moffatt S. Social prescribing. BMJ. 
2019;364:l1285.

 71. O’Rand AM. The devolution of risk and the changing life course in the 
United States. Social Forces. 2011;90(1):1–16.

 72. O’Rand AM. Stratification and the life course: life course capital, life course 
risks, and social inequality. In: Binstock RH, George LK, editors. Handbook 
of aging and the social sciences. 6th ed. Burlington (MA): Academic Press; 
2006. p. 145–62.

 73. Burgess DJ, Crowley-Matoka M, Phelan S, Dovidio JFG, Kerns R, Roth 
C, et al. Patient race and physicians’ decisions to prescribe opioids for 
chronic low back pain. Social Sci Med. 2008;67:1852–60.

 74. Hoffman KM, Trawalter S, Axt JR, Oliver MN. Racial bias in pain assess-
ment and treatment recommendations, and false beliefs about 
biological differences between Blacks and Whites. Proc Natl Acad Sci. 
2016;113:4269–301.

 75. Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R. Trends in opioid prescrib-
ing by race/ethnicity for patients seeking care in US emergency depart-
ments. JAMA. 2008;299:70–8.

 76. Rubin S, Burke N, Van Natta M, Yen I, Shim JK. Like a fish out of water: 
managing chronic pain in the urban safety net. J Health Social Behav. 
2018;59(4):487–500.

 77. Umberson D, Williams K, Powers DA, Liu H, Needham B. You make me 
sick: marital quality and health over the life course. J Health Social Behav. 
2006;47(1):1–16.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Later-life transitions and changes in prescription medication use for pain and depression
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	The case of psychoactive prescription drug use in later life
	Current study

	Methods
	Data
	Measures
	Statistical analysis

	Results
	Descriptive statistics
	Fixed effects models
	Separate effects by gender, race, class, and age
	Reverse causality

	Discussion
	Acknowledgements
	References


