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Pub lished in the research of the ‘Pro ceed ings of the National Academy of Sci ences’ (PNAS) on June 13, a study
explains agere lated health inequal it ies, includ ing the unequal toll of the pan demic on people, and iden ti �es
poten tial inter ven tion points.

“As the world’s pop u la tion of older adults increases, under stand ing dis par it ies in age-related health is essen -
tial. Age-related changes in the immune sys tem play a crit ical role in declin ing health,” said lead study author
Eric Klo pack, a postdoc toral scholar in the USC Leonard Davis School of Geron to logy. “This study helps cla rify
mech an isms involved in accel er ated immune aging.”
As people age, the immune sys tem nat ur ally begins a dra matic down grade, a con di tion called immun osen es -
cence. With advanced age, a per son’s immune pro �le weak ens, and includes too many worn-out white blood
cells cir cu lat ing and too few fresh, “naive” white blood cells ready to take on new invaders.
Immune age ing is asso ci ated not only with can cer but with car di ovas cu lar dis ease, increased risk of pneu mo -
nia, reduced e�c acy of vac cines and organ sys tem aging.
But what accounts for drastic health di� er ences in same-age adults? USC research ers decided to see if they
could tease out a con nec tion between life time expos ure to stress — a known con trib utor to poor health — and
declin ing vigour in the immune sys tem.
They quer ied and cross-ref er enced enorm ous data sets from Uni versity of Michigan’s Health and Retire ment
Study, a national lon git ud inal study of the eco nomic, health, mar ital, fam ily status, and pub lic and private
sup port sys tems of older Amer ic ans.
To cal cu late expos ure to vari ous forms of social stress, the research ers ana lyzed responses from a national
sample of 5,744 adults over the age of 50. They answered a ques tion naire designed to assess respond ents’
exper i ences with social stress, includ ing stress ful life events, chronic stress, every day dis crim in a tion and life -
time dis crim in a tion.
Blood samples from the par ti cipants were then ana lysed through �ow cyto metry, a lab tech nique that counts
and clas si �es blood cells as they pass one by one in a nar row stream in front of a laser.
As expec ted, people with higher stress scores had older-seem ing immune pro �les, with lower per cent ages of
fresh dis ease �ght ers and higher per cent ages of worn-out white blood cells. The asso ci ation between stress ful
life events and fewer ready-to-respond, or naive,
As people age, the immune sys tem nat ur ally begins a dra matic down grade, a con di tion called immun osen es -
cence. With advanced age, a per son’s immune pro �le weak ens, and includes too many worn-out white blood
cells cir cu lat ing and too few fresh, white blood cells ready to take on new invaders.
T cells remained strong even after con trolling for edu ca tion, smoking, drink ing, BMI and race or eth ni city.
Some sources of stress may be impossible to con trol, but the research ers say there may be a work around.
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T-cells — a crit ical com pon ent of immunity — mature in a gland called the thymus, which sits just in front of
and above the heart. As people age, the tis sue in their thymus shrinks and is replaced by fatty tis sue, res ult ing
in reduced pro duc tion of immune cells. Past research sug gests that this pro cess is accel er ated by life style
factors like poor diet and low exer cise, which are both asso ci ated with social stress.
“In this study, after stat ist ic ally con trolling for poor diet and low exer cise, the con nec tion between stress and
accel er ated immune aging wasn’t as strong,” said Klo pack. “What this means is people who exper i ence more
stress tend to have poorer diet and exer cise habits, partly explain ing why they have more accel er ated immune
aging.”
Improv ing diet and exer cise beha viours in older adults may help o� set the immune aging asso ci ated with
stress.
Addi tion ally, cyto meg a lovirus (CMV) may be a tar get for inter ven tion. CMV is a com mon, usu ally asymp to -
matic virus in humans and is known to have a strong e�ect on accel er at ing immune aging. Like shingles or
cold sores, CMV is dormant most of the time but can �are up, espe cially when a per son is exper i en cing high
stress.
In this study, stat ist ic ally con trolling for CMV pos it iv ity also reduced the con nec tion between stress and accel -
er ated immune aging. There fore, wide spread CMV vac cin a tion could be a rel at ively simple and poten tially
power ful inter ven tion that could reduce the immune aging e�ects of stress, the research ers said.
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