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Abstract

Background and Objectives: The role of early life stressors in subjective aging is weakly understood, especially in low- to middle-income coun-
tries. This paper investigated how early life stressors encountered in armed conflict influence subjective age among Vietnamese older adults
who experienced war over decades of their early life.

Research Design and Methods: \We analyzed survey data from the 2018 Vietnam Health and Aging Study involving 2,447 Vietnamese older
adults who encountered diverse warrelated stressors in early adulthood. The analytical sample (N = 2,341) included 50.9% women and 49.1%
men, with an average age of 69.8. 41.1% are military veterans. We conducted survey-adjusted multinomial logistic regression analyses with
mediation to predict the probability of feeling younger or older than one's chronological age. We examined how childhood adversity (i.e., child-
hood hunger and low parental SES) and wartime stressors (i.e., warrelated violence, malevolent environment, and military service) influenced
late-life subjective age, both directly and as mediated by late-life mental, functional, and physical health.

Results: We found significant associations between early adulthood warrelated stressors and subjective age. Formal military service signifi-
cantly lessened the relative risk of feeling subjectively old, and more plentiful wartime violence exposures significantly increased the risk of
feeling younger than one's chronological age. Violence exposure's effects were both direct and indirect through functional and mental health.
Conversely, greater exposure to wartime malevolent conditions (e.g., shortages of clean water and evacuations) and multiple episodes of severe
hunger in childhood increased the risk of feeling older, effects both direct and mediated by late-life functional and mental health.

Discussion and Implications: Results suggest wartime stressors, especially war's malevolent environments and severe childhood hunger,
experienced in many conflict-affected populations globally, have the potential to subjectively “age” survivors. Yet, not all war exposures are
equal, and some may yield psychological and socioeconomic resources that support healthy aging.

Translational Significance: Although subjective age carries substantial theoretical and predictive power for older adult health and
longevity, analyses of the predictors of subjective age in low- and middle-income countries have been sparse. Additionally, armed conflict
and its associated stressors are globally pervasive and instructive for understanding the underpinnings of subjective age. This study’s main
findings, specifically that malevolent stressors encountered in war increase the odds of feeling relatively old relative to one’s chronological
age, point to the importance of interventions among older armed conflict survivors to lessen stress and enhance subjective well-being as
possible means to promote late-life health and longevity.

Keywords: Age identification, Armed conflict, Military service, War exposure

Background and Objectives of aging and “old age” may diverge from more affluent settings
(Huang, 2013; Velaithan et al., 2023). Subjective age has not
been widely examined in conflict-affected societies, excepting
several informative studies conducted in Israel (e.g., Avidor et
al., 2016; Solomon et al., 2009). In several analyses of sub-
jective age within cohorts differentially influenced by military
service and armed conflict (e.g., South Korean older adults),
war exposure and associated stressors are not examined as

Subjective age, an aging marker capturing how old one feels
compared to their chronological age, is a predictively power-
ful concept in efforts to grasp social, psychological, and phys-
iological factors underpinning aging (Blau, 1956; Palgi et al.,
2019). Despite its predictive power, analyses of subjective age
are scant in low- and middle-income countries (LMICs), where
rapid population is occurring and where social constructions
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covariates (e.g., Hwang and Hong, 2019). Expanding the
investigation of subjective age to a setting like Vietnam, an
LMIC deeply affected by armed conflict, can further illumi-
nate how patterns and predictors of subjective age diverge
across contexts with varied levels of economic development,
histories of armed conflict, and attitudes toward aging and
older members of society.

Subjective age is informed not only by physiology and psy-
chology but also by the sociocultural contexts within which
aging processes occur and by contextual stressors, shocks,
and crises (Wurm & Westhoff, 2015). For example, several
studies identified heightened loneliness, social stressors, and
malnutrition during the corona virus disease 2019 pandemic
as contributors to older subjective age (Schorr et al., 2021;
Terracciano et al., 2021). Adverse social contexts, such as
those resulting from armed conflict or natural disasters, exac-
erbate individual stressors that may accelerate aging (Avidor
et al., 2017; Epel, 2004; Shrira et al., 2011). Accordingly, the-
ories of subjective age can be enriched through analyses of
populations that have endured diverse and often severe stress-
ors of armed conflict in their lifetimes. However, outside of
the Israeli example (e.g., Avidor et al., 2016; Bachem et al.,
2019), investigation of these associations has been absent in
populations affected by armed conflict globally, especially in
LMICs where 20th century armed conflicts have concentrated
(Armed Conflict Location & Event Data Project, 2023).
Examining post-conflict populations can provide insights not
only into physiological and psychological scarring associ-
ated with war exposures but also into the resilience that may
emerge among survivors and victors of such conflicts.

A life-course framework recognizes differential exposure
to adversity over the life span and its relevance for health
and aging disparities (Yang et al., 2022). Schafer (2009:76)
observes, “subjective age, like most processes in adulthood,
does not materialize in an instant, but stems from lifelong,
socially-embedded developmental experiences.” This follows
stress proliferation models, which view morbidities and accel-
erated aging as linked to compounding adversities over time
(Benson, 2014; Pearlin et al., 2005). Populations that have
experienced war often face distinctive stressors over the lifes-
pan, spanning pre and postconflict periods (e.g., food short-
ages, postconflict readjustment), with enduring ramifications
for health and wellbeing (Kang et al., 2016; Lee et al., 2022).
Resource deprivation and malnutrition, frequently occurring
in wartime, also relate to perceived age and processes underly-
ing accelerated aging (Xie et al., 2023). Scholarship on survi-
vors of famine suggests that older adults who endured periods
of severe undernutrition, prenatally as well as in childhood
and adolescence, are more likely to experience a range of
health problems in older adulthood, which may contribute to
older subjective age (Han & Hong, 2019; Van Abeleen et al.,
2012,2013),

War-related stressors do not occur in a vacuum; they
are embedded within social and economic hierarchies and
cumulative lifespan trajectories that condition their impact
(Bachem et al., 2019; Lee et al., 2022). Bachem et al.’s anal-
yses of Israeli POWs found that adverse childhood events
were consequential for subjective age and seemed to “prime”
individuals for accelerated aging with the occurrence of
each additional conflict or postconflict stressor (Ibid).
Concurrently, in conflict-affected countries characterized by
economic insecurity, limited social welfare programming, and
few socioeconomic mobility ladders, military service may
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bestow opportunities for accruing wealth and human capital
that are beneficial over the life course (Costa & Kahn, 2006;
Lee, 2007). Service-related psychological and social resources
may stave off subjective aging by imbuing veterans with a
sense of vitality and purpose and lessening ill consequences of
poor physical and psychological health that tend to make war
survivors feel older.

Physical and psychological health problems that emerge
in the wake of war also pertain to subjective age. Among
community-dwelling Israelis exposed to rocket attacks and
other conflict violence, those suffering from posttraumatic
stress disorder (PTSD) reported older subjective age than
counterparts without (Avidor et al., 2016, 2017; Palgi et
al., 2019; Solomon et al., 2009). Because PTSD and depres-
sion elevate risks for morbidities such as heart disease and
dementia (Creasey et al., 1999), they are posited media-
tors through which the stressors of armed conflict heighten
subjective age (Avidor et al., 2018; Solomon et al., 2014).
Moreover, exposure to armed conflict has been directly
linked to frailty and chronic conditions later in life (Korinek
et al., 2020; Zimmer et al., 2022), suggesting disability and
chronic illness may mediate war exposure and subjective age
as they tend to “make people aware of their aging” and thus
feel relatively old (Mathur & Moschis, 2005:969; Solomon
et al.,, 2009). PTSD and other psychological morbidities,
aside from their inducing traumas, may create a sense of
“embattled survival,” which compounds later life adversi-
ties and makes one feel older than one’s chronological age
(Avidor et al., 2016:422).

Figure 1 illustrates our conceptual model. The model con-
siders associations between early-life war exposures, adverse
childhood circumstances, and subjective age in a broader
context of postconflict societal transitions in which socioeco-
nomic conditions and recent stressful life events are among
the constellation of social factors influencing subjective age.
Military service, and appraisals of its meaning, varies con-
siderably across categories and cohorts of veterans (Aldwin
et al., 1994). Whereas for some military service is associated
with difficult duty, moral injury, and enduring health burdens,
for others it is associated with meaningful accomplishment,
a sense of mastery, and elevated status. Accordingly, military
service may yield significant stress, but also psychological
resources such as hardiness or resilience that promote healthy
aging (King et al. 1998).

Past research consistently identifies a range of health out-
comes, spanning several domains, as accounting for the great-
est proportion of variance in subjective health (Hubley and
Russell, 2009). Tll health conditions, as they provide negative

Conceptual Framework for Early Life Stress in War and Late-Life Subjective Age.
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Figure 1. Conceptual framework for early life stress in war and late-life
subjective age.
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information about aging, inform an older self-concept and
thus a subjective sense of being old relative to one’s chrono-
logical age (Alonso Debreczeni & Bailey, 2021). Our concep-
tual framework therefore considers distinct dimensions of
late-life health status posited to mediate early life stressors
and subjective age in older adulthood. Although Vietnam has
recently seen a “double burden” of underweight and over-
weight emerge, quite few older adults are obese, and low
BMI indicating underweight is a more significant problem (Ly
et al., 2013). Past research demonstrates that underweight
older adults are more likely to suffer from physical frailty,
sarcopenia, poor health-related quality of life, and poor
physical health more generally (Cohen et al., 2016; Hubbard
et al., 2010; Kvamme et al., 2010; Reijnierse et al, 2015).
Additionally, especially in a postconflict context like Vietnam,
underweight may reflect the cumulative adversities associated
with poor nutrition encountered in wartime and periods of
postwar hardship (Kvamme et al., 2011). Thus, underweight
BMI is conceived as a mediator between early life stressors
and subjective age.

Limitations in physical functioning, which act as remind-
ers of aging, represent heightened dependency, and challenge
one’s sense of control, have been found to correlate with
older subjective age (Hubley and Russell, 2009; Prasad et al.,
2023; Stephan et al., 2015). Thus, older adults’ number of
functional limitations is considered a mediator between early
life stressors and subjective age. Finally, numerous studies
observe significant associations between mental health and
subjective age (Bergland et al., 2014; Alonso Debreczeni &
Bailey, 2021). In the Vietnamese context, where those exposed
to more severe war stressors in early life experience greater
levels of psychological distress in older adulthood (Kovnick et
al., 2021), symptoms of psychological distress are conceived
as mediating the association between early life stress and sub-
jective age.

The study of subjective age within Vietnam is nascent.
This study joins a relatively small subset of investigations
of subjective age in Asian populations more broadly. Several
studies among older Chinese adults yield results that devi-
ate significantly from typical Western trends, suggesting only
a small minority of Chinese older adults feel younger than
their chronological age (Liang, 2014; Ying & Yao, 2010).
For example, one of the first Chinese studies of subjective
age found that 92% of Chinese older adults reported feeling
old relative to their chronological age (Liang, 2014). There is
emerging evidence in the Chinese context that the tendency
toward feeling older may be linked, in part, to early life adver-
sities such as hunger and inadequate health care (Xie et al.,
2023).

Several previous studies demonstrate that older adults
exposed to severe war-related stressors in the 1960s and
1970s Democratic Republic of Vietnam (DRV) experience
penalties in late-life cardiovascular disease, mental health,
frailty, and other conditions (Korinek et al., 2020; Kovnick et
al., 2021; Zimmer et al., 2022). Vietnam’s twentieth-century
history, which encompassed several wars and massive eco-
nomic restructuring, also occasioned severe poverty and hun-
ger for major population segments (Witter 1996). Vietnam’s
1944-45 famine, wrought by Japanese occupation, was par-
ticularly devastating, with an estimated 400,000 to 2 mil-
lion experiencing death by starvation (Gunn, 2011; Porter,
1993). Following the American war’s millions of casualties
and devastated infrastructure, the same cohorts endured

economic crises (e.g., negative GDP growth, widespread hun-
ger, and poverty, massive outmigration) through the postcon-
flict collectivization period and into the mid-1980s (Dollar
et al., 1998). Yet through these difficult decades, exposures
were widely heterogenous. Many faced personal loss and
injury, others were more distant from the fighting, whereas
still others accrued a range of benefits through participation
(Teerawichitchainan, 2009). Vietnam and its war cohorts are
thus uniquely suited for addressing the following hypotheses:

(1) OLDER subjective age will characterize individuals
who experienced greater exposure to wartime stress-
ors in early life (1a). However, formal military service,
thought to provide psychological and material benefits
over the life course, will bestow a protective effect and
be associated with YOUNGER subjective age (1b).

(2) The ill effects of early life wartime stressors upon older
subjective age will be partly MEDIATED by recent
poor (a) physical, (b) functional, and (c) mental health.

(3) Considering adverse circumstances of childhood in
this conflict-affected setting, respondents reporting
prolonged periods of severe hunger in their youth, or
low levels of parental education, will feel OLDER than
their chronological age.

Research Design and Methods

Data

Data are from the Vietnam Health and Aging Study (VHAS),
conducted in 2018. VHAS analyzed dynamic linkages
between war exposure, mortality, and morbidity in a cohort
of older adults that experienced firsthand one of the 20th cen-
tury’s most devastating armed conflicts (Korinek et al, 2019).
VHAS used a multistage sampling design, which began by
purposively selecting four districts across a spectrum of war
exposure as indicated by aerial bombing intensity (Ibid.;
Miguel & Roland, 2011). Next, VHAS randomly selected 12
communes from within districts. Finally, it randomly sampled
participants in selected communes, using disproportionate
random samples to ensure adequate statistical power across
gender and military service subdomains. A detailed interview,
translated from English to Vietnamese and back-translated
from Vietnamese to English, was used to conduct in-person
interviews with all subjects. For additional details on the
VHAS sampling methodology see Korinek et al. (2019). The
entire VHAS sample consisted of 2,447 Vietnamese ages 59
and older.

Measures

Subjective age

The dependent variable was based on the following sur-
vey question: “I know that you are currently [__] years old.
People sometimes feel younger or older than their age. Do you
feel younger, older, or about your age?” We treated the latter
option, feeling about the same as one’s chronological age, as
the reference group among three unordered categories.

Early life stressors
Wartime stress exposures.

—comprise the first set of covariates for assessing early
life stress. Most respondents encountered stressors of the
American War in their late adolescence and early adulthood.



We first included a categorical variable for the respondent’s
lifetime military service, indicating whether the respondent
served in the formal military (i.e., predominantly the North
Vietnamese Army), an informal military organization such as
the Youth Shock Brigades (Guillemot 2009), or never served
in a formal or informal military organization. These broad
categories of participation encompass wide-ranging duties,
types of deployment, and stress exposures.

VHAS also included extensive questions about exposure
to specific wartime stressors that military participants or
civilians may have experienced. These were drawn from the
Deployment Risk and Resilience Inventory (King et al., 2006)
and the Combat Exposure Scale (Keane et al. 1989) which
have been validated among American and Korean veterans
of the Vietnam War (Kim et al., 2012). Factor analyses were
used to reduce the questions into two indices (Young et al.
2021). The first captures wartime violence encounters, based
on respondents’ reports of having: (a) engaged in combat
patrols or dangerous duties; (b) experienced being ambushed;
(c) engaged in a unit that fired at the enemy; (d) caused the
death of an enemy combatant; (e) experienced a near miss
of being shot; (f) witnessed a friend/comrade shot in battle;
(g) been exposed to toxic chemicals during the war (h) been
wounded as a result of the war; (i) seen dead Vietnamese sol-
diers; (j) seen dead American soldiers; (k) seen dead civilians;
and (h) known someone seriously injured or killed in war.
Items 1-6 were asked only of respondents who served in the
formal military, militia organizations, or the Youth Shock
Brigades. Additionally, factor analyses identified different
items as reliable indicators of violence exposure for mem-
bers of the formal military, informal military, and civilians.
Because the items comprising the index differ for the formal
military, informal military, and civilians, index scores were
standardized. Thus, means are zero and standard deviations
are one.

The second index of war exposure was modified from
Fontana and Rosenheck’s (1999) assessment of wartime
malevolent living conditions encountered by American vet-
erans of the Vietnam War. The questions, applicable to both
military and nonmilitary populations within the Vietnam
context, queried whether respondents: (a) had to move as a
result of the bombing of their home/village; (b) had to evacu-
ate (as a precursor to expected bombing or other attack); (c)
experienced a lack of clean water; (d) experienced food short-
age that caused illness or weakness; and/or (e) experienced
difficulty sleeping due to noise or inhospitable surroundings.
Like the war violence index, factor analysis confirmed differ-
ent index items for the military and nonmilitary groups. Thus,
we also standardized this index.

Childhood adverse circumstances.

—comprise the second set of early life stress covariates. Two
variables assessed the respondent’s childhood circumstances.
Severe hunger during childhood was assessed through the
question: “Did you experience severe hunger (e.g., going
to bed hungry, having to scavenge for food) for a month
or longer due to food shortage during your childhood (i.e.,
from when you were born, up to and including age 15)2”
Responses indicated: never, just one time, or on multiple
occasions. Childhood adverse socioeconomic conditions
were assessed based on respondent self-reports of having had
a parent with little or no formal schooling versus primary
or higher.
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Current health conditions.

—Current nutrition status and physical health are assessed
by BMI and chronic conditions. BMI is measured in the
VHAS health examination and assessed per World Health
Organization (WHO Expert Consultation, 2004) categories
recommended for Asian populations: underweight (<18.5),
normal (18.5-23.9), increased risk (24-27.5) and highest risk
(>27.5). For Vietnamese older adults, underweight status is
of particular interest as it may proxy malnutrition in the life
course or recent ill health (Ly et al., 2013). We also included
a count (range: 0-9) of self-reported chronic conditions
recently experienced by the respondent, including hyper-
tension, diabetes, COPD, heart disease, cancer, liver disease,
stroke, arthritis, and asthma.

Current functional health is assessed through a count mea-
sure indicating seven self-reported functional limitations that
respondents experienced at the time of the interview, e.g., dif-
ficulty walking 200-300 m, standing up, climbing a flight of
stairs.

Current mental health is assessed through a measure of
current psychological distress. We measure psychologi-
cal distress through an index adapted from the 10-item
Self-Reporting Questionnaire (SRQ) (Beusenberg & Orley,
1994). The SRQ has been validated with Vietnamese pop-
ulations (Richardson et al., 2010). Following previous
studies (Chipimo & Fylkesnes, 2013), the VHAS index
included ten items (Cronbach’s alpha = 0.74) detailing cer-
tain emotional (e.g., the urge to cry more than usual) or
physical (e.g., insomnia) expressions of distress in the past
month.

Social context and sociodemographic covariates

Because ‘catalytic’ life events are posited to influence sub-
jective age, triggering a cognitive shift from a stable sense
of one’s age toward feeling older (Van Auken et al., 2006),
we assessed respondents’ perceived stress associated with six
major stressful life events enumerated in the past 2-3 years.
Selected major life events, relevant to older Vietnamese
adults and with potential associations to stressors occurring
earlier in life, were drawn from the Holmes—Rahe Stress
Inventory (1967), which has previously been validated in
older adults (Tibubos et al., 2021). If respondents indicated
they experienced an event (e.g., death of a spouse, major
residential move), a follow-up question inquired about the
degree of stress associated with the event. The measure indi-
cated the number of recent events (range: 0-6) with which
the respondent reported experiencing little, moderate, or a
lot of stress.

Another aspect of current social context relevant to sub-
jective age is socioeconomic status. We include three indica-
tors of socioeconomic status: educational attainment (binary
variable indicating completion of high school or more vs. less
education); main lifetime occupation assessed categorically,
whether agricultural (reference), professional, or other; and
household wealth assessed by a count of the respondent’s
household assets including television, phone, refrigerator, air
conditioner, motorcycle, car, computer, and home internet
(range: 0-8).

Sociodemographic control covariates included in all mod-
els include gender (assessed as man/woman from socially
identified status/pronouns), age (assessed by date of birth),
and district of residence. District of residence controls for
community-level socioeconomic variability within the sample,
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pertinent to subject age, which is not adequately captured in
individual-level measures of socioeconomic status.

Analytical approach

We present descriptive statistics, then estimate and refer to
bivariate correlations, followed by mediation models of sub-
jective age with one categorical mediator—BMI, and two
continuous mediators—indices of functional limitations and
recent psychological distress. As an intermediate step, we
conduct hierarchical logistic regression analyses predicting
subjective age to ascertain potential mediation of early life
stressors through current health conditions. Mediation mod-
els then assess the probability of feeling older and younger
than one’s chronological age relative to the same as one’s
chronological age. We utilized Stata 17°s gsem command to
estimate a generalized structural equation model (GSEM) for
four equations with indirect paths through three mediators to
our dependent variable (Figure 1) (StataCorp, 2021). Because
subjective age is a naturally unordered categorical variable,
we used a multinomial specification (e.g., a multinomial dis-
tribution family with a logit link function) for the equation
containing our dependent variable. The equations modeling
our mediators used linear specification for those with con-
tinuous variables (Gaussian distribution with an identity link
function) and a multinomial logit specification for the ordinal
variable (BMI). Though preliminary model tests used the step-
wise introduction of variables in a set of hierarchical logistic
regression models to check for mediation (Supplementary
Table 2), the GSEM with mediation computed all equations
simultaneously. We evaluated several potential mediation
structures to identify the final model structure—with (a) all
mediators included individually, (b) mediator groups com-
bined into indices (e.g., socioeconomic variables combined
into a single mediator), and (c) latent mediators reflecting
each group of mediators. We evaluated goodness of fit statis-
tics to determine final model parameters. We conducted Sobel
tests of mediation. Finally, we computed nonlinear combina-
tions of parameters to determine direct, indirect, and total
effects on subjective age associated with each focal explan-
atory variable. The current models are those that yielded the
best model fit.

Missing values

One of our variables, BMI, contained a relatively high pro-
portion of missing values (7.4%, 7 = 181), with nonrandom
missing data. We conducted multiple imputation (MI) using
multivariate ordinary least squares regression in Stata 17,
which uses an iterative Markov chain Monte Carlo (MCMC)
imputation. Following the “best practices” recommended
for ML, our imputation included all analysis variables plus
variables that potentially predict missingness (Dong & Peng,
2013; Medeiros, 2016). Sensitivity analyses of alternate treat-
ments of missing values confirmed our assumption that the
data were not missing at random, and that the significance of
missingness was otherwise uninformative.

Following MI for BMI, listwise deletion resulted in an
analytical sample of 2,341. Missingness was largely due to
proxy respondents (N = 87) who were not allowed to answer
the question about subjective age. Of additional nonproxy
cases with missing data (N = 39), feeling older than one’s
age was more pronounced (56.4%) as compared to cases
without missing data (44.8%) (Pearson chi-square 4.49).
Consistent with relatively older respondents relying upon

proxies, compared to those included in the analytical sample,
those missing were about 10 years older on average, expe-
rienced approximately two additional functional limitations,
and were disproportionately women (58.3% versus 50.8%,
Pearson chi-square = 2.33).

Results

Table 1 shows the characteristics of respondents in the ana-
lytical sample and across categories of subjective age. More
VHAS respondents felt older than their chronological age
(45%) than younger (13%) or the same (42%) as their
chronological age. The VHAS sample consisted of slightly
more women (51%) than men (49%), with a mean age of 70.
Overall, respondents’ socioeconomic status was low. Most
of the sample (85%) had less than secondary education, and
two-thirds reported lifetime occupation in agriculture.

Stressors related to war were fairly common in the sam-
ple. Sixty-seven percent engaged in either formal or informal
military service. Although standardized indices have a group
mean of zero, unstandardized data indicate that, on aver-
age, respondents experienced two types of wartime violence
exposure and two types of malevolent environment stressors.
Because many experienced a given type of exposure multiple
times, this translated to roughly 10.8 separate exposures to
war violence and 10.7 exposures to malevolent wartime con-
ditions, on average.

Many participants reported difficult childhood circum-
stances. Specifically, 37.3% indicated experiencing multiple
severe episodes of hunger during childhood. Most VHAS
respondents originated from households with limited formal
education. Only 19% had a parent who completed primary
schooling.

Regarding health, high BMI (>27.5) was uncommon (3 %),
whereas 5x as many (15%) were underweight (BMI < 18.5).
The average respondent suffered from nearly three functional
limitations, and nearly two chronic conditions. Seventy-eight
percent indicated some degree of psychological distress in
the past month, with an average psychological distress index
score of 3.43. On average, respondents experienced one of
six queried major life events that they deemed stressful in the
past 2-3 years.

Test statistics and post hoc tests assessing bivariate asso-
ciations between model covariates and subjective age are
shown in the final two columns of Table 1. Significant bivar-
iate associations were observed between subjective age and
each wartime stressor variable. Average violence-related
stress exposures were relatively high among those reporting
old subjective age and young subjective age, whereas malev-
olent environment stressors were relatively low among those
reporting young subjective age and relatively high among
those reporting old subjective age. Respondents involved in
the Youth Shock Brigades and other informal military orga-
nizations disproportionately reported older subjective age.
In contrast, respondents with formal military service were
underrepresented in the category of feeling older than their
chronological age. Concerning childhood circumstances, a
relatively large share of those who experienced severe child-
hood hunger reported feeling older than their age relative to
their total share in the sample.

Consistently, respondents with worse current health status
(i.e., underweight, more functional limitations, more comor-
bidities, higher psychological distress) were overrepresented
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Table 1. Summary Statistics by Subjective age

Variable Age respondent feels Test Signif. diff.
statistic?® across categories®
Total 1. Younger 2.1 feel as 3. Older
than my age old as I am than my age
% or % or % or % or
mean (SD) mean (SD) mean (SD) mean (SD)
Subjective age 100.00% 13.20% 41.99% 44.81%

Early life stressors

War stress exposures

Type of military service (3-cat) 23.65
No military service 33.20% 31.80% 30.82% 35.85%
Informal military service 25.71% 23.28% 23.30% 28.70%
Formal military service 41.08% 44.92% 45.88% 35.46%
Exposure to violence index, standardized® 0.01 0.06 -0.07 0.08 5.59 2<3
(1.00) (1.01) (0.98) (1.01)
Malevolent conditions index, standardized® 0.00 -0.07 -0.11 0.13 15.64 1<3,2<3
(1.00) (0.99) (0.95) (1.03)
Childhood circumstances
R experienced severe hunger as a child 8.38
No 54.42% 57.05% 57.11% 51.11%
Yes, only once 8.31% 4.92% 10.72% 7.05%
Yes, on multiple occasions 37.27% 38.03% 32.16% 41.84%
Parents’ education 6.39
Less than primary 81.04% 76.07% 81.24% 82.32%
Primary or higher 18.96% 23.93% 18.76% 17.68%
Current health
Weight status (based on BMI) 75.76
Underweight (BMI < 18.5) 14.79% 5.92% 10.88% 21.14%
Acceptable risk (BMI 18.5-23.9) 61.95% 63.41% 62.57% 60.93%
Increased risk (BMI 24-27.5) 20.22% 26.13% 23.50% 15.34%
Highest Risk (BMI > 27.5) 3.04% 4.53% 3.05% 2.59%
# Functional limitations 2.71 1.82 2.20 3.46 101.24 1<2,1<3,2<3
(2.40) (2.09) (2.26) (2.41)
# Comorbid health conditions 1.68 1.39 1.57 1.88 28.62 1<3,2<3
(1.46) (1.27) (1.41) (1.52)
Psychological distress (SRQ) 3.43 2.82 2.77 4.23 123.10 1<3,2<3
(2.33) (2.24) (2.09) (2.33)
Social status covariates
Total # life stressors (past 3 years) 0.93 0.83 0.74 1.14 46.84 1<3,2<3
(0.96) (0.87) (0.90) (1.00)
R’s primary occupation 49.43
Farmer 66.62% 53.77% 63.51% 73.33%
Professional 12.29% 15.41% 13.51% 10.24%
Other 21.08% 30.82% 22.99% 16.43%
Highest level of schooling completed 32.96
Less than high school 85.06% 77.70% 82.78% 89.37%
High school or more 14.94% 22.30% 17.22% 10.63%
# Assets in the Household (weighted) 2.29 2.49 2.44 2.09 42.11 1>3,2>3
(0.96) (0.98) (0.91) (0.97)
Control variables
Sex of participant 13.55
Male 49.09% 52.13% 52.89% 44.64%

Female 50.91% 47.87% 47.11% 55.36%
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Table 1. Continued

Variable Age respondent feels Test Signif. diff.
statistic? across categories®
Total 1. Younger 2.1 feel as 3. Older
than my age old as I am than my age
% or % or % or % or
mean (SD) mean (SD) mean (SD) mean (SD)
Age 69.78 70.06 69.71 69.77 0.22
(7.95) (7.78) (8.17) (7.80)

Notes: BMI = body mass index; SD = standard deviation; SRQ = Self-Reporting Questionnaire.
“Test statistics for numeric variables are F-statistics obtained from ANOVA. Test statistics for categorical variables are overall Chi-square statistics for the

variable. Pairwise statistics for each category are not available.

bStatistical significance across groups references post hoc pairwise comparisons of means using Tukey—Kramer and Fisher-Hayter pairwise tests with 95%

confidence level.

‘Because the indices are standardized by category of military service, the means for each group are zero. When combined the multigroup mean is

approximately zero.

in the category of feeling older than their chronological age
and underrepresented in the young subjective age category.
Concerning the current social context, total recent life event
stressors were significantly greater among those reporting
feeling older than their chronological age. Concerning socio-
economic status, a greater proportion had high school or
higher education among those who felt younger than their
chronological age as compared to those who felt their age
or felt older, whereas respondents with relatively low levels
of education were more prevalent in the category feeling
older than their age. Bivariate statistics also revealed signif-
icant positive associations between older subjective age and
agricultural lifetime occupation. Household assets and male
gender exhibited significant negative associations with older
subjective age.

To inspect the data for potential issues of multicollinearity,
we estimated correlation coefficients for all covariates in the
GSEM using Stata’s polychoric command (see Supplementary
Materials). Coefficients reiterated associations shown in
Table 1 and were consistently below 0.50. VIFs computed for
all covariates (mean VIF: 1.41, Max: 2.13) further confirmed
data were not characterized by multicollinearity.

Prior to estimating the GSEM, we estimated a series of hier-
archical logistic regression models to examine associations
between our explanatory and proposed mediating covari-
ates. Results of these models, shown in the Supplementary
Materials (Table 2), indicated that the regression coefficients
for early life stressors are modified when current health
covariates are added in Models 2-6. This suggests that the
mediation process involves several current health conditions.
Our GSEM model reflects this structure.

Results of the generalized structural equation model are
shown in Table 2. The first three columns contain coefficients
from equations predicting each of the mediating variables,
which is, BMI (categorical variable, Equation 1), and func-
tional limitations and psychological distress (continuous vari-
ables, Equations 2 and 3). These are followed by two columns
of coefficient estimates for each category of the dependent
variable, subjective age (Equation 4).

Model results provided support, albeit mixed, for hypothe-
ses concerning war exposure’s direct and indirect associations
with subjective age. The first equation indicated that high/
increased risk BMI is modestly associated with exposure to
wartime violence. The second equation demonstrated war-
time violence and malevolent conditions were significant and

positively associated with respondents’ current functional
limitations. In the third equation modeling psychological dis-
tress, we observed significant, positive associations with each
war exposure covariate included in the model.

The multinomial logit equation predicting subjective age
indicated that war-related stressors, in particular greater vio-
lence exposure scores, significantly elevated the odds of feel-
ing younger, whereas greater malevolent environment scores
significantly elevated the odds of feeling older. Informal mil-
itary service exhibited no direct effects with subjective age,
whereas the effect of formal military service on feeling older
was significant and negative. The multinomial logit equation
predicting subjective age also demonstrated significant, direct
associations with each of the mediating variables assess-
ing current health status. Being underweight, having more
numerous functional limitations, and elevated psychologi-
cal distress scores were associated with greater odds of feel-
ing older, whereas those with high and elevated BMI were
less likely to feel older than their counterparts with BMI in
the normal range. Being underweight and having relatively
numerous functional limitations lessened the probability of
feeling younger. Whereas not addressed as a mediator, more
numerous chronic conditions lessened the probability of feel-
ing younger.

Supporting our third hypothesis regarding childhood
adverse circumstances, results indicated that relative to no
reported episodes of severe childhood hunger, multiple occa-
sions of severe hunger in childhood were significantly, pos-
itively associated with psychological distress and feeling
older than one’s chronological age. A modest association was
observed between experience of just one hunger episode, rela-
tive to none, and feeling younger. Adverse childhood circum-
stances did not exhibit significant associations with BMI or
functional limitations.

To advance interpretation of the model’s direct and indi-
rect pathways, we present calculated coefficients for indirect
effects associated with adverse childhood circumstances and
wartime stressors, as well as Sobel test results for mediation,
in Table 3 (Baron & Kenny, 1986; Preacher & Leonardelli,
n.d.). In terms of older subjective age, Table 3 confirms signifi-
cant indirect effects of violence exposure and malevolent con-
ditions mediated through functional limitations. For younger
subjective age, mediation through functional limitations was
found for violence exposure. In addition to their direct effects
upon older subjective age (as shown in Table 2), the effects
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Table 2. Generalized Structural Equation Model Estimating the Relationship Between Early Life Stressors and Subjective age with Late-Life Health

Status Mediators

Variable Mediator 1 Mediator 2~ Mediator 3 Dependent variable
Weight status: Weight status:  Functional Psychological Feel younger Feel older
underweight increased risk limitations distress
Early life stressors
War stress exposures
Type of military service (3-cat)
Informal military service -0.021 0.277 0.162 0.263* 0.108 -0.140
Formal military service -0.305 0.118 0.207 0.410 0.012 -0.468*%
Exposure to violence index -0.092 0.148* 0.164*** 0.192* -0.011
Malevolent conditions index -0.099 -0.012 0.108* 0.017 0.115
Childhood circumstances
Severe hunger as a child
Yes, only once 0.015 -0.147 -0.201 -0.239 -0.758% -0.293
Yes, on multiple occasions 0.192 -0.15 -0.058 0.198* 0.109 0.212*
Parents’ education -0.276 0.033 0.058 -0.106 0.223 0.012
Current health mediators
Weight status (ref: acceptable)
Underweight (BMI < 18.5) -0.648" 0.587*
Increased & high risk (BMI > 24) 0.139 -0.343*
# Functional limitations -0.142%* 0.150
Psychological distress (SRQ) 0.071 0.165*
Current health and social status
# Comorbid health conditions -0.165** 0.069
Total # life stressors (past 3 years) 0.132* -0.049 0.479%** 0.703%** 0.149 0.155%*
Highest level of schooling -0.213 0.066 -0.125 -0.286% 0.251 -0.177
# Assets in the household -0.276%%* 0.167* -0.283%%* -0.324%%** 0.009 -0.219%**
R’s primary occupation (ref: agriculture)
Professional -0.464 0.672%* -0.08 -0.117 0.235 0.107
Other -0.454* 0.635** -0.016 -0.143 0.471%* -0.248
Control variables
Sex: Male (ref: Female) 0.274 -0.440%* -0.953%** -0.795%** -0.243 0.237
Age 0.013 -0.022%* 0.0877*** -0.006 0.023* -0.030%**
District
Yen Khanh -0.761%*** 0.526%%* 0.386%** 0.262% 0.435* -0.508%**
Dong Hoi 0.071 0.145 0.251+ -0.179 -0.016 -0.155
Bo Trach -0.334 0.028 0.021 0.185 -0.564% -0.363*
Constant -1.547* -0.164 -2.909%** 4.076%** -2.811%%* 1.773%*
var(e.FunctLimitat) 4.463***
var(e.PsychDistress) 4.149%**
cov(e. FunctLimitat, e. PsychDistress) 1.779***

Notes: N = 2,341. BMI = body mass index; SRQ = Self-Reporting Questionnaire.

*p<.05.%*p <.01. ***p < .001.

of childhood hunger, wartime violence exposure, malevolent
conditions, and military service were mediated by psycho-
logical distress. Violence exposure and informal military ser-
vice did not exhibit direct effects on feeling older but were
mediated by psychological distress. There were no significant
indirect effects of war exposures on younger subjective age
mediated through psychological distress.

Returning to Table 2, recent life event stressors are sig-
nificant, positive predictors of underweight BMI, functional
limitations, psychological distress, and feeling older than
one’s chronological age. In terms of socioeconomic status,

household assets were positively associated with BMI, and
negatively associated with functional limitations, psycho-
logical distress, and older subjective age. We also observed
modest, mixed associations between subjective age and
respondent’s lifetime occupation. A range of significant coef-
ficients for district of residence suggests that socioeconomic
and development features of districts matter for late-life
health and subjective experience of age.

Finally, respondent sociodemographic characteristics
demonstrated several significant associations with subjective
age. Each year of respondent age increased the probability of
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Table 3. Direct, Indirect, and Total Effects of Early Life Stressors (ELS) in Generalized Structural Equation Model Predicting Subjective age (SA)
Early life stressors (ELS) Indirect effects: Indirect effects:

ELS—functional limitations—SA ELS—psychological distress—SA

Young SA Old SA Young SA Old SA

Coef. Sobel test Coef. Sobel test Coef. Sobel test Coef. Sobel test
Multiple hunger episodes in childhood 0.008 0.58 -0.009 -0.59 0.014 1.39 0.033 1.99%
Violence exposure -0.023 -2.48* 0.024 2.88%% 0.018 1.76 0.041 .00
Malevolent conditions exposure -0.015 -1.79 0.016 1.92+% 0.019 1.76 0.044 3.99%**
Military participation—informal -0.023 -1.30 0.024 1.35 0.019 1.45 0.043 2.15*%
Military participation—formal -0.029 -1.40 0.031 1.46 0.029 1.60 0.068 2.75%%

*p<.05.*p <.01. ***p < .001.

feeling younger and lessened the probability of feeling older.
Respondent gender was not significantly associated with sub-
jective age. However, relative to women, men reported sig-
nificantly fewer psychological distress symptoms and more
functional limitations.

Discussion and Implications

This study adopted a life course perspective to analyze subjec-
tive age within a cohort of older Vietnamese who experienced
diverse adversities and stressors in childhood and young
adulthood related to armed conflict. In general, the war
cohort in northern Vietnam is inclined to report feeling older
than their age, more so than has been observed among older
adults in the United States and elsewhere (Thyagarajan et al.,
2019). Results suggest that northern Vietnamese older adults’
encounters with extensive and diverse stressors in early life,
from episodes of severe hunger linked to material depriva-
tion and armed conflict events such as Japanese occupation
(and an associated famine in 1945), the First Indochina War
(1946-54), and especially the violence and hardships of the
American War, underpin their pronounced tendency to feel
subjectively old. In particular, we find older adults exposed to
more malevolent conditions (e.g., fear of death, food short-
age, forced migration) during wartime are more likely to feel
subjectively old than those less exposed, an association con-
veyed directly and indirectly as mediated through psycholog-
ical distress. This is consistent with past research on early life
adversities and subjective age which suggest that settings of
deprivation and chronic stress contribute to weathering and
age acceleration (Glass et al., 2023; Sun et al., 2020).
Hypothesis 1a, on war-related stressors, received partial
support. War violence exposure scores did not demonstrate a
positive, direct association with older subjective age. Rather,
scores on the war violence exposure index were positively
associated with feeling younger. Concurrently, greater war
violence demonstrated significant, age-accelerating associa-
tions with higher risk BMI, functional limitations, and psy-
chological distress. This suggests that after accounting for
the ill mental and physical health effects of early life violence
exposure, the remaining direct effects may lessen subjective
aging. This is logically consistent with our finding that veter-
ans of the formal military, although more likely to report psy-
chological distress, are less likely to report feeling older than
their chronological age. Collectively, results suggest that a
protective buffer against feeling older may accrue to military
veterans, in particular those highly exposed to war-related

violence. Plausible mechanisms include psychological factors
such as a “survivor mentality” (Lee et al., 2020) that enhances
a belief in one’s survival against challenging odds, or unique
social status and resources accorded American War veterans
(Teerawichitchainan, 2009). Enduring the threats and chal-
lenges of military duty, and being recognized and lauded for
one’s service, may imbue survivors with a subjective youthful-
ness. However, veterans denied recognition or lacking social
and financial capital in postwar, the benefits of service may
not outweigh the physical and psychological tolls. The resil-
ience borne out of adaptation to trauma, which may extend
to Vietnamese veterans and others who witnessed and sur-
vived war violence, may act as a psychosocial resource for
staving off perceived aging and the mental and physical mor-
bidities that can exacerbate more accelerated subjective aging.
Further comparative study of the psychological and social
relational traits underlying stress-exposed veterans’ subjec-
tive age reporting may yield insights for interventions with
broader older adult populations.

Results for childhood adverse circumstances provide par-
tial support for our third hypothesis. Respondents who expe-
rienced severe hunger on multiple occasions were more likely
to report feeling older than their chronological age. This effect
was both direct and indirect, as evidenced by the positive asso-
ciation between childhood hunger and current psychological
distress. Echoing findings on early-life malnutrition and late-
life subjective age observed in China and elsewhere (Xie et al.,
2023; Ye et al., 2021), the experience of northern Vietnamese
older adults further suggests that nutrition deprivation is one
pathway through which early life adversities exert an effect
upon age acceleration.

Beyond findings on childhood adversity and war-related
stressors, disparities in subjective age in VHAS echo other
studies’ findings that current physical health conditions are
highly salient to assessments of subjective age. In parallel to
analyses in the United States (e.g., Prasad et al., 2022), north-
ern Vietnamese older adults with more numerous chronic
conditions are less likely to feel subjectively young and more
likely to feel subjectively old. Accordingly, physical health is a
powerful mediator linking early life adversity and war stress-
ors with late-life subjective age. Functional limitations also
hasten subjective aging among Vietnamese war survivors, a
pattern that parallels associations in the United States and
China (Prasad et al., 2023; Xie et al., 2023). Our finding that
underweight individuals were significantly more likely to
report older subjective age is consistent with research identi-
fying associations between underweight BMI, morbidity, and
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mortality in older adults (e.g., Grabowski and Ellis, 2001;
Kvamme et al., 2010).

We observed a strong direct association between psycho-
logical distress and subjective age, hinting at an interconnect-
edness between self-perception of age and several dimensions
of psychological wellbeing. This echoes a body of literature
demonstrating subjective age’s association with PTSD, depres-
sion, and other psychological morbidities (Alonso Debreczeni
& Bailey, 2021). Psychological distress is further implicated
in subjective age assessments because degrees of distress often
reflect physical conditions and cues, such as chronic disease
symptoms or experiences of bodily pain.

In settings where war-related stressors have scarred the
lives of older adults, interventions that reduce the experience
of late-life psychological distress and PTSD may lessen the
age acceleration processes, both subjective and physiolog-
ical, shown to hasten mortality and increase noncommuni-
cable disease burden. Additionally, following Hoffman and
colleagues’ resource-stress model, which posits subjective
age is influenced by a resource and stressor ratio (2022), and
given that Vietnamese older adults have endured stressors
of multiple wars and difficult sociopolitical transitions over
the life course, efforts to supplement the social and material
resources of older adults who have endured severe, cumula-
tive stressors over the lifespan may support more youthful
views of subjective age.

This study possesses several limitations. First, VHAS data
only provide a single-item indicator of subjective age, thus
offering only a unidimensional view of a multidimensional
construct (Van Auken et al., 2006). Additionally, as observed
in Alonso Debrezceni and Bailey’s meta-analysis (2012), reli-
ance upon cross-sectional data, like most other studies in the
field, challenged causal interpretation. For example, we were
ill-equipped to assess how older subjective age and psycho-
logical distress jointly influence one another bidirectionally.
Furthermore, the current analyses did not permit assessment
of biological processes (e.g., inflammation, HPA dysregula-
tion) through which early life stress exposures influence older
adult subjective age. Future analyses of VHAS data incorpo-
rating biomarkers of inflammation, HPA dysregulation, and
other physiological processes will enhance leverage to assess
specific stress-aging pathways (Thyagarajan et al., 2019).

Limitations notwithstanding, the present study illuminates
the influence of early life stressors, in particular stressors
of armed conflict, on subjective age. The early life adver-
sities widely encountered in the sample (e.g., severe hunger,
direct exposure to violence), whereas relatively common in
conflict-affected populations, have rarely been considered in
past research. The rare studies similar to VHAS, such as anal-
yses of Korean veterans of the Vietnam War, similarly reveal
that stressors spanning childhood, midlife, and late adulthood
are salient for older adults’ health and wellbeing (Lee et al.,
2022). Because war is globally pervasive, placing billions in
harm’s way, including combatants and noncombatant women,
children, and older adults (Bendavid et al., 2021), it is increas-
ingly important that researchers account for the stressors of
armed conflict in models predicting aging and health outcomes.
Whereas war may create “embattled survivors” who weather
the stressors of aging with difficulty, it may also garner a sur-
vivor’s mentality among some who then exhibit a subjective
sense of youth and vitality in late adulthood. Further research
is warranted, in particular, to understand mechanisms under-
lying the positive association between violence exposure and
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youthful subjective age. Recollecting that war-related service
and stressors do not occur in a vacuum, but are embedded
within social and economic hierarchies, future research may
examine whether subjective age diverges across diverse pop-
ulations of veterans, including those who diverge in terms of
the (in)voluntary nature of their service, receipt of benefits
and accolades, and degrees of selection into military service.
Therefore, to advance the study of subjective aging, and age
acceleration more broadly, we advocate a socially contex-
tualized integration of life course stress, psychosocial, and
biomedical determinants to delineate the complex pathways
through which early life stress influences subjective age.
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online.
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