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Graph 7: Irritation & Difficulty Resting

Table 7: Irritation & Difficulty Resting

Psycho- More Several Not Almost No x2

logical than half days at all daily reply (p-value)

effect a day

Irritation 30.34% 34.31% 18.87% 16.04% 0.44% x*=

due to 20.13

pandemic (p = 0.004)
significant

Difficulty resting 31.52% 23.50% 25.82% 18.51% 0.65%

irritation for more than half a day, 34.31% for several days, 18.87%
not at all, and 16.04% almost daily. A chi-square test reveals a
statistically significant association (c2=20.13, p=0.004).

Similarly, difficulty resting was reported by 31.52% for more than
half a day, 23.50% for several days, 25.82% not at all, and 18.51%
almost daily. These results highlight how the pandemic led to
heightened emotional distress, making it challenging for individuals
to relax and find relief from stress (Table 7).

Those who felt irritated by the pandemic also found it difficult
to rest, indicating a strong link between stress and relaxation issues.
Mental frustration and distress affected people’s ability to unwind.
This emphasizes the need for stress management techniques like
mindfulness and relaxation exercises (Table 7, Graph 7).

Fear of Something Terrible Happening & Anxiety/

Depression
Variables:

1. “Fears persisted that something terrible would happen as a result
of the pandemic”

2. “Feeling anxious, depressed, or fearful due to a pandemic or
prolonged lockdown”

Table (8) examines the psychological effects of persistent fear
that something terrible would happen due to the pandemic and its
association with anxiety, depression, or fear during prolonged
lockdowns. The findings show that 38.82% of respondents
experienced fear of a catastrophic event for more than half a day,
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Graph 8: Fear of Something Terrible Happening & Anxiety/
Depression

Table 8: Fear of Something Terrible Happening & Anxiety/Depression

Psycho- More Several Not Almost No %2

logical than half days at all daily reply (p-value)
effect a day

Fear of 38.82% 24.80% 19.64% 16.19% 0.55% x*=
something 25.39
terrible (p = 0.002)
happening significant
Feeling 33.69% 24.36% 25.39% 16.14% 0.43%

anxious/depressed

24.80% for several days, 19.64% not at all, and 16.19% almost daily.
A chi-square test reveals a statistically significant association (> =
25.39,p=0.002).

Similarly, feelings of anxiety, depression, or fear were reported
by 33.69% for more than half a day, 24.36% for several days, 25.39%
not at all, and 16.14% almost daily. These findings indicate that the
uncertainty and disruption caused by the pandemic contributed to
heightened emotional distress and mental health concerns (Table
8).

Persistent fears about a catastrophic event were closely linked
to anxiety and depression. Uncertainty about the pandemic’s
consequences played a major role in mental health struggles. This
suggests that counselling and therapy interventions are crucial in
times of crisis (Table 8, Graph 8).
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Graph 9: Harassment/Gender Discrimination & Anxiety
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Table 9: Harassment/Gender Discrimination & Anxiety

Psycho- More Several Not Almost No X2

logical than half days at all daily reply (p-value)
effect a day

Experienced 15.36% 12.01% 62.96% 9.23% 0.44% x*=
harassment/ 28.64
gender (p = 0.001)
discrimination significant
Feeling 33.69% 24.36% 25.39% 16.14% 0.43%

anxious/depressed

Harassment/Gender Discrimination & Anxiety

Variables:

1. “Did you experience harassment/neglect through sexual abuse/
gender discrimination in the pandemic?”’

2. “Feeling anxious, depressed, or fearful due to a pandemic or
prolonged lockdown”

Table (9) explores the association between harassment or gender
discrimination during the pandemic and feelings of anxiety,
depression, or fear. The data reveal that 15.36% of respondents
experienced harassment or gender discrimination for more than half
aday, 12.01% for several days, 62.96% not at all, and 9.23% almost
daily. A chi-square test indicates a statistically significant association
(x*=28.64,p=0.001).

Additionally, 33.69% of respondents reported feeling anxious,
depressed, or fearful for more than half a day, 24.36% for several
days, 25.39% not at all, and 16.14% almost daily. These findings
suggest that individuals who experienced harassment or gender
discrimination were more likely to suffer from heightened anxiety
and emotional distress during the pandemic (Table 9).

Those who faced harassment or gender discrimination were
more likely to experience anxiety and depression. This highlights
the gendered impact of the pandemic, where vulnerable groups faced
increased risks. Addressing gender-based violence and
discrimination is essential for mental health protection (Table 9,
Graph 9).

Family Safety Concerns & General Pandemic Worries
Variables:

1. “Worried about the safety of my family/loved ones due to non-
availability of essential health services.”
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Graph 10: Family Safety Concerns & General Pandemic
Worries
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Table 10: Family Safety Concerns & General Pandemic Worries

Psycho- More Several Not Almost No %2

logical than half days at all daily reply (p-value)
effect a day

Worried 32.57% 29.63% 19.73% 17.43% 0.63% x*=

about 23.92
family’s (p = 0.003)
safety significant
Pandemic  32.68% 24.39% 23.91% 18.38% 0.64%

caused worry

2. “The pandemic has caused a lot of worry about different things.”

Table (10) examines the relationship between concerns about
family safety due to limited healthcare access and general pandemic-
related worries. The data show that 32.57% of respondents worried
about their family’s safety for more than halfa day, 29.63% for several
days, 19.73% not at all, and 17.43% almost daily. A chi-square test
indicates a statistically significant association (}*=23.92, p=0.003).

Similarly, 32.68% of respondents reported worrying about various
pandemic-related issues for more than halfa day, 24.39% for several
days, 23.91% not at all, and 18.38% almost daily. These findings
highlight the widespread psychological distress caused by
uncertainty, healthcare limitations, and overall pandemic challenges.
(Table 10)

Those who worried about their family’s safety also experienced
more general worries about the pandemic. This suggests that family
security was a major source of emotional distress. Strategies like
better healthcare access and reassurance campaigns can help
reduce this stress. (Table 10, Graph 10)

Sleep Disturbances & Constant Thoughts About the
Pandemic
Variables:
1. “In the pandemic, there was no sleep due to worry.”
2. “It was difficult to concentrate on anything because of the
constant thoughts of the pandemic.”
Table (11) investigates the link between sleep disturbances
caused by worry and difficulty concentrating due to constant
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Graph 11: Sleep Disturbances & Constant Thoughts About the
Pandemic
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Table 11: Sleep Disturbances & Constant Thoughts About the Pandemic

Psycho- More Several Not Almost No x2
logical than half days at all daily reply (p-value)
effect a day
No sleep 31.24% 25.91% 25.17% 17.08% 0.61% x*=
due to worry 26.14
(p = 0.002)
significant
Difficulty 30.94% 24.14% 24.94% 19.18% 0.79%

concentrating
due to pandemic thoughts

thoughts about the pandemic. The findings reveal that 31.24% of
respondents experienced sleep disturbances for more than half a
day, 25.91% for several days, 25.17% not at all, and 17.08% almost
daily. A chi-square test shows a statistically significant association
(*=26.14,p=0.002).

Similarly, 30.94% of respondents found it difficult to concentrate
due to pandemic-related thoughts for more than half a day, 24.14%
for several days, 24.94% not at all, and 19.18% almost daily. (Table
11)

Sleep disturbances were closely linked to overthinking about
the pandemic. The inability to concentrate was fuelled by excessive
worry and mental distress. Psychological interventions such as
stress management, relaxation techniques, and guided therapy could
help individuals cope better. (Table 11, Graph 11)

Financial Security Concerns & Access to Healthcare

Table 12: Financial Security Concerns & Access to Healthcare

Psycho- More Several Not Almost No x2
logical than half days at all daily reply (p-value)
effect a day
Worried 31.68% 33.07% 19.06% 15.65% 0.54% x*=
about 29.76
finalcial (p = 0.001)
security significant
Concern 40.48% 25.46% 17.09% 16.57% 0.40%
about access
to health services
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Graph 12: Financial Security Concerns & Access to Healthcare
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Graph 13: Restlessness & Fear of Something Terrible
Happening

Variables:

“I continued to worry about my lack of financial security.”
“Lack of access to essential health services/routine medical care
continued to be a concern.”

Table (12) examines the relationship between concerns about
financial security and access to healthcare during the pandemic.
The data show that 31.68% of respondents worried about their
financial security for more than half a day, 33.07% for several days,
19.06% not at all, and 15.65% almost daily. A chi-square test reveals
a statistically significant association (> =29.76, p=0.001).

Similarly, 40.48% of respondents expressed concern about the
lack of access to essential health services for more than half a day,
25.46% for several days, 17.09% not at all, and 16.57% almost daily.
(Table 12)

Financial insecurity significantly increased concerns about
healthcare access. Many individuals feared that they would not
afford medical treatment if needed. This highlights the need for
financial relief programs, accessible healthcare, and economic
support systems during crises (Table 12, Graph 12).

N o=

Restlessness & Fear of Something Terrible Happening

Variables:

1. “The pandemic caused so much restlessness that it was difficult
to sit still.”

2. “Fears persisted that something terrible would happen as a result
of the pandemic.”

Table (13) examines the relationship between restlessness and
the fear of something terrible happening due to the pandemic. The
findings show that 30.96% of respondents experienced restlessness
for more than halfa day, 22.50% for several days, 26.54% not at all,
and 19.53% almost daily. A chi-square test reveals a statistically
significant association (¥*=21.89, p=0.003).

Similarly, 38.82% of respondents feared something terrible would
happen for more than half a day, 24.80% for several days, 19.64%
notat all, and 16.19% almost daily (Table 13).

Restlessness was significantly associated with fear of an
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Graph 14: Feeling Happy with Family & Anxiety About
Pandemic

Table 13: Restlessness & Fear of Something Terrible Happening

Psycho- More Several Not Almost No %2

logical than half days at all daily reply (p-value)

effect a day

Restlessness0.96% 22.50% 26.54%19.53% 0.46% x*=

due to 21.89

pandemic (p = 0.003)
significant

Fear of 38.82% 24.80% 19.64% 16.19% 0.55%

something

terrible happening

impending disaster. People who constantly feared a worsening crisis
found it difficult to stay calm and composed. Interventions like
breathing exercises, meditation, and guided therapy can help reduce
restlessness and catastrophic thinking (Table 13, Graph 13).

Feeling Happy with Family & Anxiety About Pandemic

Variables:

1. “Staying with my family in lockdown felt secure and happy.”
2. “Feeling anxious, depressed, or fearful due to a pandemic or
prolonged lockdown.

Table (14) examines the relationship between feelings of security
and happiness with family during the lockdown and anxiety due to
the pandemic. The data reveal that 31.74% of respondents felt secure
and happy with their family for more than half a day, 28.23% for
several days, 13.97% not at all, and 25.53% almost daily. A chi-
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Graph 15: Access to Medicines & Pandemic-Related Worry
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Table 14: Feeling Happy with Family & Anxiety About Pandemic

Psycho- More Several Not Almost No %2

logical than half days at all daily reply (p-value)

effect a day

Felt secure 31.74% 28.23% 13.97% 25.53% 0.53% x*=

and happy 18.52

with family (p = 0.006)
significant

Anxiety due 33.69% 24.36% 25.39% 16.14% 0.43%

to pandemic

square test indicates a statistically significant association ()x*>=18.52,
p=0.000).

Similarly, 33.69% of respondents reported feeling anxious,
depressed, or fearful due to the pandemic for more than half a day,
24.36% for several days, 25.39% not at all, and 16.14% almost daily
(Table 14).

People who felt secure with family were less likely to report
severe anxiety during lockdown. This shows that family support
played a crucial role in reducing mental distress. Strengthening family
bonds and providing emotional support can serve as a protective
factor during crises (Table 14, Graph 14).

Access to Medicines & Pandemic-Related Worry

Variables:

1. “Iworried about the non-availability of prescribed medicines in
medical shops.”
2. “The pandemic has caused a lot of worry about different things.”

Table (15) examines the relationship between concerns about
the non-availability of prescribed medicines and general pandemic-
related worry. The data show that 37.33% of respondents were
concerned about medicine shortages for more than halfa day, 27.21%
for several days, 18.83% not atall, and 16.12% almost daily. A chi-
square test indicates a statistically significant association (}*>=20.67,
p=0.004).

Similarly, 32.68% of respondents reported worrying about various
pandemic-related issues for more than halfa day, 24.39% for several
days, 23.91% not at all, and 18.38% almost daily. The significant
association emphasizes the impact of healthcare shortages on mental
health (Table 15).

Concerns about medicine shortages significantly contributed
to overall pandemic-related worries. The lack of access to essential
medications increased stress levels, particularly for individuals with

Table 15: Access to Medicines & Pandemic-Related Worry

Psycho- More Several Not Almost No x?

logical than half days at all daily reply (p-value)
effect a day

Concern 37.33% 27.21% 18.83% 16.12% 0.51% x*=

about 20.67
medicine (p = 0.004)
shortage significant
Pandemic  32.68% 24.39% 23.91% 18.38% 0.64%

caused worry
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chronic illnesses. Policy improvements in pharmaceutical supply
chains and emergency stockpiling could help prevent similar issues
in future crises (Table 15, Graph 15).

DISCUSSION

This study explored the psychological impacts of the COVID-19
pandemic, focusing on various stressors such as financial insecurity,
healthcare access, family safety, and harassment, as well as their
association with anxiety, depression, and emotional distress. Our
findings indicate significant relationships between concerns about
infection, financial security, and access to healthcare with increased
levels of anxiety and depression, echoing previous research that
highlights the mental health toll of pandemic-related stressors
(Brooks etal., 2020; Pfeffer Baum & North, 2020). Notably, individuals
who experienced fear of family safety and harassment reported
heightened emotional distress, emphasizing the compounded effects
of external stressors on mental well-being.

Additionally, the study found that the uncertainty surrounding
access to medications and the persistent worry about something
terrible happening contributed significantly to sleep disturbances
and cognitive difficulties, which aligns with studies indicating the
detrimental effects of uncertainty on mental health (Liu et al., 2020).
Positive family environments, however, were found to offer some
relief from pandemic-related anxiety, supporting findings that social
support mitigates stress (Cohen & Wills, 1985).

These findings underscore the need for comprehensive mental
health interventions that address both the psychological and
practical concerns individuals face during crises. Future studies
should explore targeted strategies to alleviate these concerns,
particularly in vulnerable populations.

CONCLUSION

This study highlights the profound psychological distress
experienced during the COVID-19 pandemic, emphasizing the urgent
need for comprehensive mental health support, financial assistance,
and improved healthcare accessibility. Fear of infection significantly
contributed to sleep disturbances, reflecting the deep impact of
health-related anxiety. Financial insecurity was strongly linked to
heightened mental distress, reinforcing the need for economic
support mechanisms to reduce psychological strain. Limited
healthcare access increased fears for family members’ safety,
underscoring the importance of a robust medical infrastructure
during crises. Additionally, restlessness and difficulty concentrating
were interconnected, indicating the cognitive burden imposed by
prolonged uncertainty and stress.

Psychological distress was further exacerbated by the fear of
being left alone, leading to increased worry and anxiety. Irritation
and difficulty resting were closely linked, demonstrating how
persistent stress impairs relaxation and overall well-being. Fears of
an impending catastrophe significantly influenced anxiety and
depression, highlighting the necessity of mental health interventions
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in times of crisis. The study also found that harassment and gender
discrimination contributed to psychological distress, emphasizing
the need for gender-sensitive policies and protective measures.

Overall, these findings underscore the need for targeted mental
health programs, social support networks, financial security
measures, and improved healthcare accessibility. Addressing these
concerns proactively will help build resilience and create a more
emotionally stable and psychologically prepared society for future
global crises.

RECOMMENDATIONS

Based on the findings, it is recommended that future crisis
management strategies prioritize mental health support, including
the establishment of accessible counselling services and
psychological interventions. Financial assistance programs should
be expanded to address the economic strain on vulnerable
populations. Governments must enhance healthcare infrastructure
to ensure uninterrupted access to essential services and medicines
during crises. Policies should incorporate gender-sensitive
approaches to protect against harassment and discrimination.
Furthermore, strengthening community support systems and social
networks will be essential in mitigating emotional distress. These
measures will help build resilience and foster better mental well-
being during future global emergencies.
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REVIEW

Immunization Revolution: Empowering Adults for A
Healthier Tomorrow

O.P. Sharma', Haroon H?, Sajesh Asokan®, Vivek Handa*

Abstract

With the share of adults in the global population increasing, it is essential to address the unique challenges
they face regarding vaccine uptake. The World Health Organization (WHO) plays a pivotal role in
enhancing understanding and implementation of vaccination programs, aiming to ensure that vaccines
are accessible to all, particularly the marginalized groups.

Immunization is defined as the process that strengthens an individual'’s immune response against specific
pathogens, achieved through vaccines that contain antigens, adjuvants, and stabilizers. Various types of
vaccines, including live-attenuated and mRNA vaccines, are designed to elicit a robust immune response.
Despite the effectiveness of adult vaccines in preventing serious diseases, public awareness remains
significantly lower compared to childhood vaccination programs. Factors contributing to this include
emphasis on childhood health, misconceptions about adult susceptibility to diseases, and a lack of clear
information regarding adult vaccination schedules.

Healthcare professionals (HCPs) are crucial in promoting adult vaccination through direct
recommendations, education, and addressing vaccine hesitancy. They must build trust and transparency
with patients while advocating for policies that enhance vaccination efforts. Ethical and legal
considerations surrounding adult immunization programs are also discussed, emphasizing the need for
equitable access and informed consent.

Challenges to achieving widespread adult immunization include systemic barriers, provider-level issues,
and socio-economic factors that disproportionately affect certain populations. To overcome these obstacles,
a multifaceted approach involving targeted education, improved access, and collaboration among various
healthcare providers is essential. Ultimately, enhancing public awareness and participation in adult
vaccination programs is vital for improving overall public health outcomes and reducing the incidence of

vaccine-preventable diseases.

INTRODUCTION:

The share of adults within the global population is on the rise,
and there are vaccines specifically formulated for adults, as aging
contributes to a decline in the immune system’s effectiveness against
vaccines, referred to as immunosenescence, which poses a challenge
in providing sufficient protection for this demographic.! The delivery
of vaccines is vital to guarantee that individuals of all ages receive

'Sr. Consultant Geriatric Medicine - Indraprastha Apollo Hospitals, New Delhi
Department of Internal Medicine, Kasturba Medical College Mangalore, Manipal
Academy of Higher Education, Karnataka,Manipal, 576104, India

Consultant Department of Internal Medicine KMC hospital Dr BR Ambedkar
Circle Mangalore 575001

*Immediate Past President Geriatric Society of India

“Adj. Professor - Community Medicine, ESIC Medical College Faridabad
Former Deputy Medical Commissioner - Medical Education, ESIC
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strong defence against various diseases that could lead to serious
health issues. Utilizing its unique convening power, the World Health
Organization (WHO) partners with countries around the world to
enhance understanding of the critical importance of vaccines and
immunization, while also ensuring that governments receive the
necessary guidance and technical assistance required for the
effective execution of high-quality vaccination programs that cater
to their populations’ requirements.>

The primary and overall aim of World Immunization Week
observed in the last week of April is to increase the number of
individuals and their respective communities who are effectively
protected from diseases preventable through vaccination, thus
improving public health results on a global level. By building
partnerships and promoting the exchange of best practices, WHO
seeks to establish a world where vaccines are available to everyone,
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ultimately contributing to healthier communities and lower mortality
rates from preventable illnesses. This collaborative strategy not
only enables countries to enhance their healthcare systems but
also advocates for health equity, ensuring that marginalized and at-
risk groups receive the vaccinations essential for their well-being.?

IMMUNISATION

Immunization is the process by which an individual’s immune
system becomes fortified against an agent (known as an immunogen),
typically through the administration of a vaccine. This process
stimulates the production of antibodies and memory cells, which
provide long-term protection against specific infectious diseases.
Immunization can occur through natural infection or through
vaccination, which introduces a harmless form of the pathogen or
its components to elicit an immune response without causing the
disease.* The goal of immunization is to reduce the incidence of
infectious diseases and enhance public health by establishing herd
immunity within populations.

VACCINE

A vaccine is a substance that introduces antigens derived from
a pathogen to the immune system, prompting an adaptive immune
response. This response includes the production of antibodies and
the development of immunological memory, allowing for a more rapid
and effective response upon subsequent exposure to the pathogen.’

VACCINE COMPOSITION AND TYPES
Different Types of Vaccines include live attenuated vaccines,

inactivated or killed vaccines, subunit, recombinant, and conjugate

vaccines, each designed to elicit an immune response tailored to

the specific characteristics of the pathogens they target.®
Vaccines are made of various components that work together to

stimulate the immune system. The main ingredients can include:

1. Antigens: These are the parts of the pathogen (virus or bacteria)
that trigger an immune response. They can be in the form of
weakened or inactivated forms of the pathogen, subunits of the
pathogen, or part of genetic material from the pathogen.

2. Adjuvants: These substances enhance the body’s immune
response to the vaccine. They help to create a stronger and
longer-lasting immunity.

3. Stabilizers: These are added to vaccines to help maintain their
effectiveness during storage. Common stabilizers include
sugars, proteins, or other substances that protect the vaccine
from heat and freezing.

4. Preservatives: Some vaccines contain preservatives to prevent
contamination by bacteria or fungi. Thimerosal (a mercury-
containing compound) is one example, although many vaccines
are now available in thimerosal-free formulations.

5. Diluent: This is a liquid used to dilute the vaccine to the
appropriate concentration. It can be sterile water or saline.
Each vaccine has a specific formulation that is carefully designed

to ensure safety and efficacy.
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HERD IMMUNITY

Herd immunity is the phenomenon whereby a substantial
segment of a population becomes immune to a specific infectious
disease, either through vaccination or prior infections. This
collective immunity offers protection to individuals who are not
immune, thereby reducing the overall transmission of the disease
within the community. When a sufficient number of people are
immune, the spread of the disease diminishes, leading to fewer cases
and safeguarding vulnerable populations. Herd immunity is vital
for controlling outbreaks and highlights the importance of
widespread vaccination programs for public health.’

AGE IMMUNE RESPONSES AND VACCINE
EFFICACY

Age significantly impacts vaccine efficacy due to various
changes in the immune system associated with aging. Age-related
changes in the immune system significantly impact vaccine efficacy.
Vaccine efficacy tends to decline with age, particularly noticeable in
individuals over 65-70 years old, due to complex changes in both
the innate and adaptive immune systems.® For instance, influenza
vaccines exhibit reduced effectiveness in older adults, especially
those over 85 years old, who often have higher medical comorbidities.
Strategies to improve vaccine responses in older adults include the
use of adjuvants, customised doses, and tailored vaccine
formulations. Understanding and addressing these changes are
crucial for enhancing vaccine efficacy in the aging population.’

Immunosenescence refers to the gradual dysregulation of
immune functions associated with aging, resulting in diminished
vaccine efficacy. This phenomenon encompasses alterations in
various components of the immune system, including the lymph
nodes, B cell compartment, T cell compartment, and innate immune
pathways.! Additionally, older adults frequently experience a
chronic low-level inflammatory state known as inflammaging, which
negatively affects immune responses to vaccinations, is a significant
concern.'! As a result, studies are underway to investigate methods
to reduce baseline inflammation in order to improve vaccine
responses within this demographic. Aging significantly impacts the
responses of B cells and T cells, which in turn influences vaccine
effectiveness in older adults. In terms of B cells, aging leads to a
reduction in “IgM memory” cell numbers and an increase in “age-
related B cells,” resulting in fewer specific antibodies being produced
and a higher prevalence of autoreactive antibodies. This decline in
B cell functionality contributes to lower vaccine efficacy in the
elderly population. Similarly, T cell responses also diminish with
age, complicating vaccination outcomes further. Older adults exhibit
weakened T cell responses,'? which are essential for achieving
effective vaccination, highlighting the challenges posed by aging
on the immune system’s ability to respond to vaccines.

Current strategies to enhance vaccine efficacy, particularly in
the elderly, include the use of adjuvants to stimulate local
inflammation and administering higher vaccine doses; however,
these methods have shown limited benefits.!* There is an increasing
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recognition of the need for vaccines specifically designed for the
elderly, considering the unique changes in their immune systems.
Consequently, novel vaccination strategies are being developed to
address these age-related immune alterations.

VACCINES: SAFETY AND EFFICACY

vaccines are generally considered safe. They undergo rigorous
testing in clinical trials to ensure their safety and efficacy before
being approved for public use.vaccines are continuously monitored
for any adverse effects once they are on the market. Serious side
effects are rare.'* While mild adverse events can occur, the benefits
of vaccination in preventing serious illnesses far outweigh the
risks.Regular updates and ongoing research ensure that vaccines
remain safe and effective for all adult populations. Methods to
monitor and assess vaccine safety are in place, with manufacturers,
government agencies, and healthcare providers sharing
responsibility for ensuring that vaccines are safe and used in a safe
manner.

BENEFITS OF IMMUNIZATION - ECONOMIC
IMPLICATIONS FOR HEALTH AND SOCIETAL
STABILITY

Immunization offers significant economic advantages, impacting
both individual health and societal stability. It ensures reduced
healthcare costs by preventing expensive treatments, increased
productivity through lower absenteeism, and decreased mortality
rates, which contribute to a stable workforce and economic growth.
Vaccination enhances quality of life, leading to better educational
outcomes and participation in economic activities.'” It also prevents
disease outbreaks, reducing costly emergency responses, and
represents an investment in the health of future generations.
Moreover, widespread immunization helps maintain global economic
stability by preventing the spread of diseases that could disrupt
trade and travel.'s

Vaccines recommended for adults can vary based on age, health
status, occupation, and travel plans. Here are the different types of
vaccines commonly recommended for adults and a typical age-wise
vaccination schedule:

Vaccines Recommended for Adults

® Influenza Vaccine: Recommended annually for all adults,
particularly those with chronic health conditions.

® Tetanus, Diphtheria, and Pertussis (Tdap): A one-time dose of
Tdap is recommended for adults who have not previously
received it, followed by a Td booster every 10 years.

® Human Papillomavirus (HPV): Recommended for adults up to
age 26; catch-up vaccination is available for those aged 27 to 45
after discussing with a healthcare provider.

® Measles, Mumps, and Rubella (MMR): Recommended for adults
who have not been vaccinated or do not have evidence of
immunity.

® Varicella (Chickenpox): Recommended for adults who have
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never had chickenpox or the vaccine.

® Zoster (Shingles): Recommended for adults aged 50 and older,
with the Shingrix vaccine being preferred.

® Pneumococcal Vaccines: Recommended for adults aged 65 and
older, and for younger adults with certain health conditions.

® Hepatitis A and B Vaccines: Recommended for adults who are at
risk, including travellers to certain areas and those with specific
health conditions.

® Meningococcal Vaccines: Recommended for certain adults, such
as college students living in dormitories or travellers to areas
where meningococcal disease is common.!”

Model/sample Age-wise Vaccination Schedule for adults:'®
§ Ages 19-26:

- Tdap (if not previously given)

- HPV (if not previously given)

- MMR (if not previously given)

- Annual Influenza vaccine
§ Ages 27-49:

- Tdap (if not previously given)

- Annual Influenza vaccine

- MMR (if not previously given)

- HPV (if not previously given, up to age 45)

- Varicella (if not previously given)
§ Ages 50-64:

- Tdap (if not previously given)

- Annual Influenza vaccine

- Shingles (Zoster) vaccine

- Pneumococcal vaccine (if at risk)

- MMR (if not previously given)

- Varicella (if not previously given)
§ Ages 65 and older:

- Tdap (if not previously given)

- Annual Influenza vaccine

- Shingles (Zoster) vaccine

- Pneumococcal vaccines

- MMR (if not previously given)

- Varicella (if not previously given)

It is essential for adults to consult with their healthcare providers
to determine the appropriate vaccines based on their individual
health needs and circumstances.

CHILDHOOD VERSUS ADULT IMMUNIZATION
SCHEDULES

The immunization schedules for children and adults vary
significantly in terms of vaccine types, timing, and health
considerations. Childhood vaccines include routine immunizations
such as Hepatitis B, DTaP, Hib, Polio, Pneumococcal conjugate,
and MMR, with recent additions like combination vaccines to reduce
doses and clinic visits. Special considerations are made for certain
vaccines based on regional disease prevalence. In contrast, adult
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vaccines consist of routine shots for Tetanus, Diphtheria, Tdap,
Influenza, Pneumococcal, Herpes Zoster, and HPV, with additional
recommendations based on specific risk factors. Vaccination for
children starts at birth with multiple doses given at various intervals,
while adults typically receive annual Influenza vaccines and periodic
boosters, particularly those over 50 or with certain health conditions.
Children’s immune systems require multiple doses to build immunity,
whereas adults may experience waning immunity and need boosters,
especially those with chronic conditions."

CHALLENGES IN ACHIEVING WIDESPREAD
ADULT IMMUNIZATION

Achieving widespread adult immunization faces several
significant challenges that can be categorized into systemic,
provider-level, patient-level, and socio-economic barriers. Systemic
barriers include limited resources and complex procedures within
healthcare systems, which hinder access to vaccines, especially in
underserved populations. Financial constraints, such as the high
cost of vaccines and inadequate reimbursement for vaccination
services, further complicate the situation. At the provider level,
operational issues like poor documentation, workflow interruptions,
and a lack of necessary storage equipment impede vaccination
efforts, while acute medical care often takes precedence over
preventive services. Additionally, healthcare providers may not have
updated information on vaccines or effective communication skills
to educate patients. Patient-level barriers include limited clinic hours,
logistical difficulties, and the need for multiple visits, which can
deter adults from getting vaccinated. Vaccine hesitancy, fuelled by
fear of side effects and mistrust in the health system, also plays a
significant role. Socio-economic factors contribute to disparities in
immunization rates among racial and ethnic groups, influenced by
inequities in education and income. Addressing these disparities
requires culturally and linguistically appropriate healthcare services
and targeted public education. Overall, improving vaccine
knowledge and awareness through effective education campaigns
is crucial to enhance understanding and acceptance of vaccines
among adults.?

ROLE OF HEALTHCARE PROFESSIONALS IN
PROMOTING ADULT VACCINATION

Vaccine hesitancy refers to the reluctance or refusal to vaccinate
despite the availability of vaccines. It can stem from a variety of
factors, including concerns about vaccine safety, distrust in the
healthcare system or pharmaceutical companies, misinformation,
cultural beliefs, and personal or philosophical beliefs. Vaccine
hesitancy can significantly impact public health efforts, as it may
lead to lower vaccination rates, which in turn can result in outbreaks
of vaccine-preventable diseases.?!

Healthcare professionals play a pivotal role in promoting adult
vaccination through various mechanisms. Their influence on patient
decisions is significant, as their own vaccination status and attitudes
can boost public confidence in vaccines. Direct recommendations
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from HCPs are one of the most effective methods to increase
vaccination rates, as patients are more likely to accept vaccines
when endorsed by their healthcare providers. HCPs serve as trusted
sources of information, educating patients about the benefits and
safety of vaccines while addressing common misconceptions.
Effective communication strategies are essential to overcoming
vaccine hesitancy. Implementing reminder systems for patients and
providers can significantly increase vaccination rates, while
standing orders allow qualified professionals to administer vaccines
without direct physician orders, streamlining the process.
Understanding and addressing the specific barriers to vaccine
hesitancy, such as concerns about side effects and misinformation,
is crucial. HCPs should build a trust-based relationship with
patients, being transparent about the benefits and risks of vaccines.
Additionally, HCPs can advocate for policies that support
vaccination efforts and engage with the community through public
health campaigns.?? They have a professional and ethical
responsibility to promote vaccination, which includes staying
informed about the latest recommendations and guidelines.
Continuous education and training for HCPs are vital to ensure
they possess up-to-date knowledge about vaccines, enabling them
to effectively communicate this to patients. In conclusion, HCPs
are central to the success of vaccination programs, and by
leveraging their trusted position, they can significantly enhance
vaccination rates and contribute to better public health outcomes.

ETHICAL AND LEGAL CONSIDERATIONS IN
ADULT IMMUNIZATION PROGRAMS

Adult immunization initiatives encompass a range of ethical and
legal factors that are crucial for their success and public acceptance.
These factors can be divided into ethical guidelines, informed
consent, and legal regulations. Ethical guidelines highlight the
advantages for both individuals and the community, ensuring that
the diseases being targeted are serious enough to warrant the related
risks and costs. Justice and fairness are paramount, as programs
must ensure equitable access to vaccines, especially for at-risk
populations, while fostering transparency and trust through
straightforward communication about the advantages and potential
risks of vaccines.” Autonomy is equally important, requiring
informed consent where individuals are provided with sufficient
information to make voluntary choices regarding vaccination. Care
should be taken with those who might not have the ability to make
informed decisions, involving surrogate decision-makers when
appropriate. Effective communication methods are vital for clearly
delivering information to diverse groups. Legally, the acceptability
of mandatory versus voluntary vaccination differs by jurisdiction,
with some areas advocating for mandatory measures to achieve
herd immunity, while others emphasize individual autonomy.* Legal
structures must also include the regulation and oversight of vaccines
after they are licensed to guarantee their continued safety and
efficacy, along with systems for compensating individuals who suffer
adverse effects from vaccines, thus preserving public confidence
and addressing the risks linked to vaccination.
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BRIDGING THE GAP: ENHANCING PUBLIC
AWARENESS OF ADULT IMMUNIZATION

Public awareness regarding adult immunization is notably lower
than that of childhood vaccination programs, primarily due to several
interrelated factors. Historically, there has been a strong emphasis
on childhood health, as infants and young children are particularly
vulnerable to infectious diseases. This focus has resulted in
extensive public health campaigns aimed at parents, which often
overshadow the importance of vaccinations for adults. Additionally,
many adults view themselves as less susceptible to vaccine-
preventable diseases, especially when they are in good health,
leading to a sense of complacency about the necessity of
vaccinations in adulthood.” The lack of readily available information
about adult vaccines, including recommended schedules and types,
further complicates the issue, as these recommendations are often
less publicized and more complex than those for children. Healthcare
providers also play a crucial role; if they do not consistently discuss
or recommend adult immunizations during routine check-ups,
opportunities for education and vaccination may be missed.
Misconceptions about the necessity and effectiveness of adult
vaccines persist, with some adults believing that childhood
vaccinations suffice for a lifetime. Moreover, logistical challenges
such as busy schedules and limited access to vaccination sites can
deter adults from seeking immunizations. Lastly, public health
messaging tends to prioritize childhood vaccinations, resulting in
diminished visibility for adult immunization efforts in media and
community outreach. Addressing these challenges through targeted
education and outreach initiatives is essential to enhance public
awareness and increase adult vaccination rates.”* By combining
these approaches, communities can significantly enhance awareness
and participation in adult vaccination programs.

CONCLUSION

Adult vaccines are highly effective in preventing morbidity and
mortality from various infectious diseases. However, to fully realize
their benefits, efforts must be made to improve vaccination rates
through education, access, and consistent healthcare
recommendations. Ethical and legal considerations in adult
immunization programs are also complex and multifaceted. They
require a balance between individual rights and public health
benefits, transparent communication, and robust legal frameworks
to ensure the safety, effectiveness, and acceptability of vaccination
programs. To overcome barriers to vaccine uptake, a multifaceted
approach is essential. This includes implementing multimodal
interventions such as operational planning, clinical reminders, on-
site vaccination, patient education, and financial incentives, which
can significantly enhance vaccination rates. Additionally, focusing
on integration and collaboration by engaging a wider array of
vaccinators, including pharmacists, and merging immunization
services with other preventive care can improve accessibility and
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coverage. Furthermore, the establishment of national guidelines for
adult vaccination, alongside the setting of aspirational coverage
targets, can create a clear framework aimed at boosting immunization
rates. Addressing these considerations is essential for the success
of immunization efforts and the protection of public health.
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Cognitive Shadows: The Enduring Impact of Social
Isolation on Older Adults During Pandemic Recovery

Rahul Garg'

Abstract

The COVID-19 pandemic imposed unprecedented restrictions on social interactions worldwide, with
particularly severe consequences for older adults who faced stricter isolation measures due to their
higher vulnerability to the virus. This review examines the emerging evidence on how social isolation
during and after the pandemic has affected cognitive function in older populations. Drawing on pre-
pandemic research establishing links between social isolation, loneliness, and cognitive decline, this
article synthesizes recent findings to assess how pandemic-related isolation may influence long-term
cognitive outcomes. The evidence suggests that prolonged isolation during pandemic recovery periods
may accelerate cognitive decline in older adults through multiple pathways, including reduced cognitive
stimulation, increased psychological distress, disrupted routines, and decreased access to healthcare
services. Importantly, the effects appear to persist beyond the acute phase of the pandemic, raising
concerns about enduring cognitive impacts as societies transition to post-pandemic life. This review
highlights the urgent need for targeted interventions to mitigate these effects and identifies important

directions for future research on this critical public health issue.

INTRODUCTION

The COVID-19 pandemic has presented unprecedented
challenges to global public health, with particularly severe
consequences for older adults. Beyond the direct risk of viral
infection, pandemic-related restrictions profoundly disrupted social
connections and daily routines that are vital for maintaining cognitive
health in later life. As societies progress through pandemic recovery,
understanding the long-term cognitive impacts of prolonged social
isolation on older adults has emerged as a critical public health
priority.

Even before the pandemic, substantial research documented
associations between social isolation, loneliness, and adverse
cognitive outcomes in older populations (Boss et al., 2015; Evans et
al.,2019; Laraetal.,2019)">3. Social engagement has been recognized
as a key protective factor against cognitive decline, with evidence
suggesting that socially integrated older adults maintain better
cognitive function over time (Fratiglioni et al., 2000; Wang et al.,
2002)*3. The pandemic, however, forced many older adults into
extended periods of isolation unprecedented in both duration and
intensity.

This review examines the emerging evidence on how social
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isolation during the pandemic and recovery periods affects cognitive
function in older adults. It begins by summarizing pre-pandemic
research establishing connections between social isolation and
cognitive decline, then explores how the unique circumstances of
pandemic-related isolation may influence cognitive outcomes. The
article synthesizes current findings on observed cognitive changes
during and after pandemic restrictions, discusses potential
mechanisms underlying these effects, and concludes with
implications for post-pandemic recovery initiatives and future
research directions.

100

. Pre-Pandemic
. During Pandemic

Performance Score

Memory Executive Function Attention Processing Speed

Figure 1: Comparison of cognitive performance across four
domains before and during the pandemic. (Data adapted from
De Pue et al., 2021)
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PRE-PANDEMIC EVIDENCE: SOCIAL ISOLATION
AND COGNITIVE FUNCTION

Established Links Between Social Isolation and
Cognitive Decline

Prior to the COVID-19 pandemic, a substantial body of research
had established strong associations between social isolation,
loneliness, and adverse cognitive outcomes in older adults. A
systematic review by Boss et al. (2015) found consistent evidence
linking loneliness to poorer cognitive function across multiple
domains, including global cognition, memory, and processing
speed'. Similarly, Evans et al. (2019) conducted a meta-analysis
revealing that socially isolated older adults exhibited poorer
cognitive function compared to their more socially integrated
counterparts, with effect sizes comparable to other established risk
factors for cognitive decline?.

Longitudinal research has been particularly compelling in
demonstrating causal relationships between social disconnection
and cognitive deterioration. Fratiglioni et al. (2000) conducted a
community-based longitudinal study showing that limited social
networks significantly increased the risk of dementia development,
even after controlling for other risk factors*. Similarly, Wilson et al.
(2007) found that feeling lonely was associated with more than
double the risk of developing Alzheimer’s disease over a 4-year
follow-up period®. Tilvis et al. (2004) demonstrated that loneliness
was an independent predictor of cognitive decline over a 10-year
period among aged people, further strengthening the evidence for a
causal relationship’.

These pre-pandemic findings are critically important for
contextualizing pandemic-related isolation effects. If social isolation
under typical circumstances contributes to cognitive decline, the
more extreme and prolonged isolation experienced during the
pandemic may have magnified these effects. As Sundstrom et al.
(2020) noted in their research prior to COVID-19, loneliness increased
the risk of all-cause dementia and Alzheimer’s disease, suggesting

Impact on Cognitive Health in Older Adults

In-Person

Video Calls

Text/Email

Low Medium High

Figure 2: Relative impact of different social contact modalities
on cognitive health in older adults during pandemic isolation.
(Based on data from Arpino et al., 2021)
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Figure 3: Neurobiological effects of social isolation on brain
regions critical for cognitive function in older adults. (Based on
data from Bzdok &amp,; Dunbar, 2020)

that pandemic isolation might accelerate cognitive deterioration for
many older adults®.

Mechanisms Linking Social Isolation to Cognitive Decline

Several theoretical mechanisms help explain how social isolation
may influence cognitive function. Social engagement provides
cognitive stimulation through complex interpersonal interactions,
problem-solving, and communication, all of which may build
cognitive reserve (Wang et al., 2002)°. Conversely, social isolation
reduces exposure to these cognitively stimulating interactions,
potentially accelerating cognitive aging processes.
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Figure 4: Risk factors contributing to cognitive vulnerability
during pandemic isolation in older adults.
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Psychological pathways also play important roles, as loneliness
and isolation frequently trigger depression, anxiety, and stress
responses that can directly impact cognitive function (Lara et al.,
2019).3 Tiwari (2013) conceptualized loneliness as a disease state
with physiological consequences, including chronic inflammation
and stress hormone dysregulation, both of which can affect brain
health and cognitive function.’

Behavioral mechanisms provide additional explanatory
pathways. Socially isolated individuals often engage in fewer health-
promoting behaviors, including physical activity, healthy eating,
and regular healthcare utilization, all of which indirectly support
cognitive health (Livingston etal., 2017, 2020).!%!! These behavioral
changes may be particularly relevant during pandemic conditions,
when access to health services and opportunities for physical activity
were significantly constrained.

UNIQUE FEATURES OF PANDEMIC-RELATED
ISOLATION
Distinct Characteristics of COVID-19 Isolation

The social isolation experienced during the COVID-19 pandemic
differs from typical isolation in several important ways that may
have amplified its cognitive impact. First, pandemic isolation was
characterized by its abruptness and involuntary nature. Unlike
gradual social disengagement that sometimes occurs with aging,
pandemic restrictions were suddenly imposed, giving older adults
little time to develop coping strategies (Armitage & Nellums, 2020;
Hwangetal., 2020).'%13

Second, the comprehensive nature of pandemic isolation
distinguished it from more common forms of social disconnection.
Many older adults experienced simultaneous disruptions across
multiple social contexts, including family visits, community activities,
religious services, and healthcare appointments (Hugelius et al.,
2021)."* This multilayered isolation limited the compensatory
strategies older adults might typically employ when one social
avenue is restricted.

Third, the extended duration of isolation measures during the
pandemic was unprecedented. While pre-pandemic research often
studied chronic isolation developing over years, the concentrated
intensity of pandemic isolation compressed this experience into a
much shorter timeframe, potentially accelerating negative effects
(Galea et al., 2020)". As Bzdok and Dunbar (2020) noted in their
neurobiology research, the human brain responds to social isolation
as a form of threat, triggering stress responses that can be particularly
harmful when sustained over extended periods.!*

Role of Fear and Anxiety

The pandemic introduced unique psychological dimensions to
isolation that may have exacerbated its cognitive effects. Isolation
occurred against a backdrop of existential threat and mortality
awareness that distinguishes it from typical social disconnection.
Many older adults experienced heightened fear due to their greater
vulnerability to severe COVID-19 outcomes (Herrera-Esposito & de

[JGC | Jan-Apr 2025 | Vol 14. No. 1

REVIEW

los Campos, 2022), which likely intensified stress responses already
associated with isolation.!”

Media consumption during isolation may have further amplified
these effects. Constant exposure to pandemic-related news and
mortality statistics created a climate of sustained anxiety that could
have interacted with isolation to worsen cognitive impacts (Galea et
al., 2020)." This combination of isolation and fear may have created
particularly toxic conditions for cognitive health among older adults.

OBSERVED COGNITIVE CHANGES DURING AND
AFTER PANDEMIC ISOLATION
Evidence of Cognitive Decline

Emerging research has begun documenting cognitive changes
among older adults during and after pandemic isolation. De Pue et
al. (2021) conducted a study examining the impact of the COVID-19
pandemic on well-being and cognitive functioning in older adults,
finding significant declines in multiple cognitive domains, including
memory, attention, and executive function. Notably, these effects
were more pronounced among those reporting greater loneliness
and reduced social contact.'® Figure 1 presents comparative data
on cognitive performance across four domains before and during
the pandemic. Consistent with De Pue et al.’s (2021) findings, all
cognitive domains show significant decline during pandemic
isolation, with memory and processing speed demonstrating the
most substantial reductions compared to pre-pandemic baseline.'

Similar findings were reported by Noguchi et al. (2021), who
conducted a longitudinal study in Japan examining self-reported
cognitive decline among older adults during the pandemic. They
found that social isolation was significantly associated with
increased reports of cognitive difficulties, with effects persisting
even after adjusting for other pandemic-related factors like anxiety
and decreased physical activity'’.

For individuals with pre-existing cognitive impairments, the
cognitive impact of pandemic isolation appears particularly severe.
Chen etal. (2021) conducted a one-year follow-up study of patients
with mild cognitive impairment (MCI), Alzheimer’s disease, and
dementia with Lewy bodies in China. They observed accelerated

Prevention During Isolation Recovery Period
Technological Technological Technological

Digital literacy training

L

Virtual social gatherings

Cognitive training apps

Community-based

C based

C based

Preparedness planning

Essential caregiver access

Social network building Phone buddy systems Graduated reintegration
Healthcare Healthcare Healthcare
Cognitive assessments Telehealth cognitive care Cognitive rehabilitation
Policy Policy Policy

Long-term support funding

Figure 5: Intervention framework for mitigating cognitive

impacts of social isolation in older adults.
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cognitive decline compared to expected trajectories based on pre-
pandemic data, especially among those experiencing greater social
isolation.” This finding is concerning given that dementia with Lewy
bodies is already characterized by rapid cognitive deterioration
(Kramberger et al., 2017; Rongve et al., 2016), suggesting pandemic
isolation may have compounded an already aggressive disease
course.?'?

Intriguingly, some research indicates the relationship between
pandemic isolation and cognitive function may be bidirectional.
Kobayashi et al. (2022) found that pre-existing cognitive
vulnerabilities predicted greater susceptibility to the negative mental
health effects of isolation, creating potential feedback cycles that
could accelerate cognitive decline over time.*

Variations in Impact Across Different Populations

The cognitive impact of pandemic isolation has not been uniform
across all older adult populations. Several factors appear to moderate
these effects, including pre-existing cognitive reserve, social
resources, and technology access. Okely et al. (2021) found that
older adults with higher pre-pandemic cognitive function and
educational attainment showed greater resilience to isolation-related
cognitive changes, suggesting that cognitive reserve may have
protected against some isolation effects.?

Social resources also appear to play important moderating roles.
Arpino et al. (2021) documented how alternative forms of social
connection, such as phone calls and video chats, partially mitigated
isolation effects for some older adults during pandemic lockdowns
in France, Italy, and Spain. However, they noted significant disparities
in access to these technological solutions, with socioeconomically
disadvantaged older adults less able to maintain social connections
through digital means®. As illustrated in Figure 2, different modalities
of social contact demonstrate varying levels of cognitive benefit
for older adults. While in-person interactions provide the highest
cognitive stimulation, technology-mediated connections offer
graduated benefits, with video calls providing greater cognitive
engagement than phone calls or text-based communication (Arpino
etal.,2021).

Geographic and cultural contexts have further influenced
isolation experiences and their cognitive consequences. Nogueira
et al. (2022) compared pre- and post-lockdown cognitive status
across different regions, finding that isolation impacts varied
substantially based on local restrictions, cultural norms around social
engagement, and community support systems.*

MECHANIMS UNDERLYING COGNITIVE
EFFECTS OF PANDEMIC ISOLATION
Reduced Cognitive Stimulation

The cognitive stimulation hypothesis provides one compelling
explanatory framework for pandemic-related cognitive changes.
Social interactions typically provide rich cognitive stimulation
through conversation, perspective-taking, and collaborative
problem-solving (Wang et al., 2002).° Pandemic isolation dramatically

24

reduced these opportunities for cognitive engagement, potentially
accelerating normal age-related cognitive changes through disuse
(Evansetal.,2019).2

The abrupt transition to digital communication during the
pandemic may have further complicated cognitive stimulation
patterns. While technologies like video conferencing provided some
social connection, they often required different cognitive skills than
in-person interaction, potentially creating additional cognitive
burden for older adults less familiar with these platforms (Arpino et
al.,2021).»

Psychological Distress and Stress Responses

Psychological distress represents another critical pathway
linking pandemic isolation to cognitive changes. Isolation,
loneliness, and fear during the pandemic triggered significant
psychological distress among many older adults, with consequent
impacts on cognitive function (De Pue et al., 2021).'® Research by
Kobayashi et al. (2022) documented strong cross-sectional and
longitudinal associations between pandemic-related psychological
distress and cognitive performance among middle-aged and older
US adults.”

Neurobiological stress responses likely mediated these effects.
Bzdok and Dunbar (2020) described how social isolation activates
stress response systems, leading to increased cortisol production
and inflammatory markers that can directly impact brain function.
Chronic activation of these systems during prolonged pandemic
isolation may have accelerated neurodegenerative processes already
present in aging brains'¢. Figure 3 illustrates the neurobiological
impact of social isolation on key brain regions involved in cognitive
function. As depicted, prolonged isolation affects the prefrontal
cortex (reducing executive function), hippocampus (impairing
memory formation), amygdala (increasing fear responses),
hypothalamus (elevating stress hormones), and temporal lobe
(altering language processing and social cognition) (Bzdok &
Dunbar, 2020).'¢

Disruption of Health-Promoting Behaviors

Pandemic restrictions significantly disrupted health-promoting
behaviors that support cognitive health in older adults. Physical
activity, which has robust associations with cognitive maintenance,
decreased substantially during lockdown periods (Okely et al.,
2021).* Dietary patterns, sleep quality, and alcohol consumption
also changed for many older adults during isolation, often in ways
unfavorable for cognitive health (De Pue et al., 2021).°

Healthcare disruptions may have been particularly
consequential. Many older adults experienced reduced access to
routine medical care, chronic disease management, and cognitive
health monitoring during pandemic restrictions (Galea et al., 2020)."
These disruptions may have allowed treatable conditions affecting
cognition to progress unchecked, compounding direct isolation
effects.

Figure 4 presents a conceptual model of factors contributing to
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cognitive vulnerability during pandemic isolation. This model
synthesizes the research on differential impacts across older adult
populations, highlighting how pre-existing conditions,
socioeconomic factors, psychological states, and access to
resources interact to determine cognitive outcomes during periods
of'social isolation (Kobayashi et al., 2022; Okely et al., 2021; Noguchi
etal.,2021).192.

LONG-TERM IMPLICATIONS AND RECOVERY
CONSIDERATIONS
Trajectories of Recovery or Persistent Effects

A critical question emerging from this research concerns recovery
trajectories: will cognitive effects of pandemic isolation resolve as
social connections resume, or might some impacts persist long-
term? Early evidence suggests a mixed picture. Nogueira et al. (2022)
found that some cognitive parameters showed significant
improvement when measuring pre- and post-lockdown changes,
suggesting resilience and recovery capacity among certain older
adults.?

However, other research points to more concerning possibilities
of sustained effects. Chen et al. (2021) found that accelerated
cognitive decline among patients with neurodegenerative conditions
persisted even after isolation measures eased, suggesting that
pandemic isolation may have triggered or accelerated pathological
processes not easily reversed by resumed social contact.® This
finding aligns with pre-pandemic research by Lara et al. (2019), which
suggested that loneliness contributes to mild cognitive impairment
and dementia through physiological mechanisms that may persist
beyond the lonely experience itself.?

Individual differences in recovery capacity appear significant,
with pre-existing cognitive reserve, social resources, and
psychological resilience all influencing recovery trajectories (Okely
etal.,2021). Those with stronger cognitive and social reserves prior
to the pandemic have generally shown greater recovery capacity as
restrictions ease.*

Implications for Post-Pandemic Support and
Intervention

These findings have important implications for post-pandemic
recovery initiatives targeting older adults. First, they highlight the
urgent need for cognitive monitoring and assessment as part of
standard healthcare for older adults who experienced significant
isolation during the pandemic. Early detection of cognitive changes
could facilitate timely intervention before deficits become
entrenched (Livingston et al., 2020)."!

Second, they suggest that social reintegration should be
conceptualized as a critical health intervention rather than merely a
quality-of-life consideration. Programs facilitating safe social
reconnection may provide vital cognitive benefits alongside
psychological well-being (Hwang et al., 2020)."* However, these
programs must recognize that social reintegration may be
challenging after prolonged isolation, requiring graduated
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approaches rather than abrupt transitions.

Third, they emphasize the importance of addressing
psychological sequelae of isolation alongside cognitive concerns.
Interventions targeting pandemic-related anxiety, depression, and
trauma may indirectly support cognitive recovery by reducing
psychological distress that contributes to cognitive difficulties
(Kobayashi et al., 2022).% A comprehensive framework for addressing
cognitive impacts of social isolation across different pandemic
phases is proposed in Figure 5, highlighting technological,
community-based, healthcare, and policy approaches that can be
implemented during prevention, isolation, and recovery periods.

CONCLUSION

Evidence suggests pandemic-related isolation negatively
impacted older adults’ cognitive health through reduced stimulation,
increased psychological distress, and disrupted health behaviors.
These effects were more severe in those with pre-existing cognitive
vulnerabilities and limited social resources. While some individuals
demonstrate resilience as social connections resume, others show
persistent cognitive effects requiring intervention. The interaction
between isolation and existing dementia risk deserves particular
attention, as pre-pandemic evidence linked social isolation to
increased dementia risk. Research should examine whether pandemic
isolation has potentially accelerated dementia incidence rates. As
society continues pandemic recovery, addressing cognitive health
in previously isolated older adults remains a public health priority.
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Management of Secondary Osteoporosis in Elderly

Abstract

JayantaSharma', Mayank Sahu?

India is at the cusp of a demographic shift with an ever-increasing geriatric population which has its own
special health issues. Multi-comorbidities and polypharmacy are one of the primary facets of this sub-
population. Conditions like frailty, sarcopaenia, diabetes mellitus, hypertension, chronic kidney and
liver disease, hypogonadism and ongoing medications including corticosteroids add to the risk factors
of osteoporosis which is so prevalent in this age-group. It is imperative to recognise correctible risk
factors and timely address them to prevent additional disease burden in the geriatric subjects.

Keywords- Geriatrics, osteoporosis, secondary osteoporosis, frailty, bone mineral density

INTRODUCTION

Osteoporosis is widely associated with aging and hormonal
decline, but a significant portion of cases stem from secondary
causes—often overlooked in clinical practice. Secondary
osteoporosis, affecting nearly 80 million people globally, arises from
chronic diseases, endocrine disorders, malabsorption, or prolonged
use of certain medications. It can occur in individuals of any age or
sex, making early recognition essential. This article focuses on the
classification, diagnosis, and management of secondary
osteoporosis, with emphasis on identifying underlying conditions
and tailoring treatment accordingly. By raising awareness and
applying a structured clinical approach, healthcare providers can
more effectively prevent fragility fractures and improve outcomes
in at-risk populations.

OSTEOPOROSIS-DEFINITION

Osteoporosis is a disease that is characterized by low bone
mass, deterioration of bone tissue, and disruption of bone
microarchitecture: it can lead to compromised bone strength and an
increase in the risk of fractures.

Secondary causes of osteoporosis should be considered in
patients who suffera fragility fracture when ‘traditional’ risk factors
are insufficient to explain the injury.

'Senior Consultant, Dept. of Internal Medicine, Geriatric Medicine and Gerontology,
Apollo Multispecialty Hospital Kolkata

’DNB General Medicine PGY3 Dept. of Internal Medicine, Geriatric Medicine and
Gerontology, Apollo Multispecialty Hospital Kolkata.
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CLASSIFICATION
* Primary osteoporosis
¢ Type I orPostmenopausal osteoporosis, caused by the
deficiency of estrogen, mainly affecting the trabecular bone
¢ Type II or Senile osteoporosis due to bone mass lost due to
the aging of cortical and trabecular bones
» Secondary osteoporosis-Bone mass loss from various diseases,
drugs and lifestyle changes
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Figure- Interplay of factors in osteoporosis.
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PREVALENCE .
* Globally, prevalence of osteoporosis is 18.3%, with 23.1% in  *®
women and 11.7% in men. °

e Opverall prevalence of osteoporotic fractures in post-menopausal ~ °
women in India is 82.2% (37.5% Osteoporosis, 44.7%
Osteopaenia). .

*  Of'the 200 million osteoporotic individuals globally, about 40%
of them (80million) have secondary osteoporosis

*  Upto 30% of postmenopausal women, >50% of premenopausal
women, and between 50% and 80% of men have secondary
osteoporosis

DRUGS THAT INCREASE FRACTURE RISK
* Corticosteroids (=5mg prednisol one daily or equivalent for >3
months)

Table: Secondary Causes of Osteoporosis

Antiepileptics: carbamazepine, phenytoin, phenobarbitone
Hypoglycaemics: thiazolidinediones

Excessthyroxine

Aromataseinhibitors

Gonadotropin-releasing hormone

Chemotherapy

or

Immunosuppressants: cyclosporine, tacrolimus, methotrexate

Lithium/SSRI/Anti-psychotics
Heparin

Proton pump inhibitors

Aluminium containing antacids
Depot medroxyprogesteron eacetate

Disorder

Mostcommonfracturesite

Primarymechanism

Inflammatoryconditions

Rheumatoid arthritis, SLE
Crohn’s disease, ulcerative colitis

Hypogonadism

Hip
Vertebrae

Highboneturnoverduetopro- inflammatory cytokines
High bone turnover due to pro- inflammatory cytokines,
malnutritionandmalabsorption

Premature menopause (auto- immune,
surgical, drugs)
Hypopituitarism (structural/functional)

Glucocorticoidinduced/Cushing’ssyndrome

Hyperthyroidism
Primary hyperparathyroidism
Hyperprolactinaemia

Distal radius (Colles), vertebrae

Distal radius (Colles), vertebrae
Vertebrae,ribs

Hip

Distal radius, vertebrae

Distal radius, vertebrae

High bone turnover from low oestrogen or low testosterone

High bone turnover from lowoestrogen or low testosterone
Lowboneturnoverfromimpaired bone formation and mineralisation
High bone turnover from increased bone resorption

High bone turnover from increased bone resorption

High bone turnover from oestrogen deficiency

Acromegaly Vertebrae Highboneturnover,increasein bone size and co-existing second-
ary hypogonadism

Diabetesmellitus Hip Low bone turnover from insulinopaenia in T1, ?cause in T2.

Malabsorption

Pernicious anaemia Vertebrae Low bone turnover from impaired osteoblast recruitment

Coeliacdisease Distal radius, vertebrae High bone turnover due to malnutrition and malabsorption

Gastrectomy Vertebrae High bone turnover due to malnutrition and malabsorption

Haematological conditions

Multiple myeloma and monoclonal Vertebrae Uncoupling in bone turnover (high bone resorption and low bone

gammopathy of unknown significance formation)from pro-inflammatory cytokines

Myelo-proliferative disorders Vertebrae Direct marrow effects on bone

Systemic mastocytosis Vertebrae High bone turnover from mast cell mediators

Abnormalbonearchitecture

Paget'sdisease Long bones High bone turnover from overactive bone resorption

Osteopetrosis Hip, long bones Low bone turnover from overactive bone resorption

Malignancy (primary or secondary) Affectedbones High bone turnover from paraneoplastic effects

Other conditions

Chronic liver disease Vertebrae Low bone turnover from liver disease and increased bone

Chronic kidney disease

Kidney transplantation

28

Hip,vertebrae

Vertebrae,Small bones

resorption due to malabsorption, vitamin D deficiency and hypogo-
nadism

High bone turnover from osteomalacia, secondary hyperparathy-
roidism or mixed bone disease, or low bone turnover from ady-
namic bone disease (from aluminium or iron)

High bone turnover and tertiary hyperparathyroidism
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APPROACH TO THE DIAGNOSIS AND

MANAGEMENT OF OSTEOPOROSIS

* History— Comorbidity, Prior fracture, Medications, Smoking/
Alcohol

* Physical examination including BMI

Generalscreening

Full blood count, ESR or CRP Myeloma screening

Serum calcium, phosphate, Serum testosterone, LH in men;

and magnesium FSH and Estradiol in
premenopausal women

HbA,c

Parathyroidhormone, 250HVitD

Alkaline phosphatase (ALP)

Serum creatinine, eGFR

Thyroid-stimulating hormone

Celiacserology

24-hour urinary calcium excretion
HIV antibodies

24-hour free urinary cortisol

INDICATIONS FOR BMD TESTING

*  Women age 65 and older and men age 70 and older, regardless of
clinical risk factors

*  Younger postmenopausal women, women in the menopausal
transition, and men age 50 to 69 with clinical risk factors for
fracture

*  Adults who have a fracture at or after age 50

e Adults with a condition (e.g., theumatoid arthritis) or taking a
medication (e.g., glucocorticoids in a daily dose =5 mg prednisone
or equivalent for =23 months) associated with low bone mass or
bone loss.

WHO DEFINITION OF OSTEOPOROSIS BASED
ON BMD

Classification
Osteoporosis

BMD

2.5 SD or more below that
of the mean level for a
young-adult reference
population

WHO 10 yrs Fracture Risk Assessment Model

Clinical risk factors included in the FRAX Tool
Rheumatoid arthritis

T-score
T-score at or
below”2.5

Current age
Gender

A prior osteoporotic fracture (including
clinical and asymptomatic vertebral
fractures)

Femoral neck BMD

Secondary causes of osteoporosis

Parental history of hip fracture

Current smoking

Low body mass index (M, kg/m?) Alcohol intake (3 or more drinks/day)

Oral glucocorticoids 25 mg/d of prednisone for >3 months (ever)

||FRAXI: not validated for pre-menopausal women and men under age 50 years

[JGC | Jan-Apr 2025 | Vol 14. No. 1

REVIEW

» In pre-menopausal women, men less than 50 years of age, and
children ,the WHO BMD diagnostic classification should
not be applied.

MANAGEMENT OF PRIMARY OSTEOPOROSIS

* Here we present a short discussion on management of primary
osteoporosis from the American College of Physicians guideline
2022.

*  Our major focus stays on secondary osteoporosis which often
gets lesser attention but is of at least equal importance in geriatric
population.

PHARMACOLOGIC TREATMENT OF PRIMARY
OSTEOPOROSIS OR LOW BONE MASS TO
PREVENT FRACTURES IN ADULTS: A LIVING
CLINICAL GUIDELINE FROM THE AMERICAN
COLLEGE OF PHYSICIANS 2022

Recommendation 1a: ACP recommends that clinicians use
bisphosphonates for initial pharmacologic treatment to reduce the
risk of fractures in postmenopausal females diagnosed with primary
osteoporosis (strong recommendation; high-certainty evidence).

Recommendation 1b: ACP suggests that clinicians use
bisphosphonates for initial pharmacologic treatment to reduce the
risk of fractures in males diagnosed with primary osteoporosis
(conditional recommendation; low- certainty evidence).

Recommendation 2a: ACP suggests that clinicians use the
RANK ligand inhibitor (Denosumab) as a second-line pharmacologic
treatment to reduce the risk of fractures in postmenopausal females
diagnosed with primary osteoporosis who have contraindications
to or experience adverse effects of bisphosphonates (conditional
recommendation; moderate-certainty evidence).

Recommendation 2b: ACP suggests that clinicians use the
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Please answer the questions below 10 calculate the ten year probability of fracture with BMD.
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RANK ligand inhibitor (Denosumab) as a second-line pharmacologic
treatment to reduce the risk of fractures in males diagnosed with
primary osteoporosis who have contraindications to or experience
adverse effects of bisphosphonates (conditional recommendation;
low-certainty evidence).

Recommendation3: ACP suggests that clinicians use the
sclerostin inhibitor (Romosozumab, moderate-certainty evidence)
or recombinant PTH (teriparatide, low-certainty evidence), followed
by a bisphosphonate, to reduce the risk of fracturesonly in females
with primary osteoporosis with very high risk of fracture (conditional
recommendation).

Recommendation 4: ACPsuggests that clinicians take an
individualized approach regarding whether to start pharmacologic
treatment with a bisphosphonate in females over the age of 65 with
low bone mass (osteopenia) to reduce the risk of fractures
(conditional recommendation; low-certainty evidence).

MANAGEMENT OF SECONDARY

OSTEOPOROSIS
The treatment is directed at the underlying cause to eliminate its

adverse effects on bone and mineral metabolism

o Adequate calcium and vitamin D supplementation.

o Weight-bearingexercise/Smokingcessation/Avoidance of
alcohol intake

o Antiresorptive agents like bisphosphonates —are the first line.

o Denosumab in patients with CKD/malignancies with bone
metastasis

o Anabolic agents (Teriparatide) are not the first-linedrugs- used
in glucocorticoid-induced osteoporosis, severeosteoporosis,
contraindications to bisphosphonates, and failure of other
modalities of treatment

o Romosozumab is not approved for treating secondary
0Steoporosis.

CUSHING SYNDROME/GLUCOCORTICOID-

INDUCED OSTEOPOROSIS (GIO)

o Itis the most common form of secondary osteoporosis. Adverse
effects are cumulative and dependent on dose, duration, and
the underlying disease. Theestimated prevalence ~1.2%
(NHANES)

- GIO has a predilection for cancellous bone (typically D6-7
Vertebral fracture)

o Clinical risk factors —

a) Glucocorticoid dose (> Smgdaily, or a lower dose in patients
with other risk factors)

b) >3months of planned glucocorticoid therapy

c) Pre-existing fracture

d) Other osteoporosis risk factors including menopausal status

Bisphosphonates

- Bisphosphonates reduced the risk of vertebral fractures but
evidence low for non-vertebral fractures

- Rx duration-as long as glucocorticoid therapy is prescribed.
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Denosumab

3 randomized controlled rials (RCTs), denosumab was found to
be superior to alendronate and risedronate in increasing BMD at
the spine andhip

Teriparatide

- Teriparatide vs Alendronate in GIO (3yrs): Spine BMD
improvement/incident vertebral fractures teriparatide superior.
Non-vertebral fractures — Nodifference

- Denosumab vs Teriparatidein GIO (2yrs) patients with prior
bisphosphonate Rx: Teriparatide increased lumbar spine and
femoral neck BMD. Denosumab increased lumbarspine BMD
only

PRIMARY HYPERPARATHYROIDISM (PHPT)

Generally, presents in individuals aged > 50years. Persistent
hypercalcemia with an elevated or inappropriately normal
parathyroid hormone (PTH). Clinical features -”Bones, stones,
moans, and groans”. Can be asymptomatic.

Treatment-

- Symptomatic PHPT-Surgery

- Asymptomatic patients — surgery if - age <50 years, serum
calcium >1mg/dL above the upper limit, BMDT-score d” “2.5 at
any site, fragility fracture, eEGFR<60 mL/min, nephrocalcinosis,
renal calculi, or high stone risk.
For patients with asymptomatic PHPT who do not meet

guldellnes/unable or unwilling to have surgery
Monitoring - (?upto 8 to 10 years) calcium + vitamin D
supplement + annually biochemistry + BMD every 2-years
Anti-resorptive treatment — for those with T-scores >-2.5 at the
lumbarspine, hip,or one-third radius, or in the presence of
fragility fractures. Alendronate has best evidence though other
bisphosphonates also effective. Denosumab can be used in older
women with PHPT. Cinacalcet decreases calcium levels but
doesn’t improve BMD.
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Thyroid status
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Figure- Thyroid disorder and osteoporosis

HYPERTHYROIDISM

Patients with untreated and sustained hyperthyroidism and
subclinical hyperthyroidism / long term LT4 suppression Rx can
have osteoporosis.

Hyperthyroidism increases the bone remodeling rate. Th normal
bone remodeling cycle lasts 150 to 200 days. In the hyperthyroid
state its duration is halved

Treatment - Significant, although incomplete, recovery of BMD
with effective antithyroid treatment within the first 1 to 2 years after
its initiation.

HYPOGONADISM (BOTH TESTOSTERONE AND
ESTROGEN HAVE DIRECT AND INDIRECT
EFFECT ON BONE HOMEOSTASIS)

Female - Prevalence of osteoporosis in Premature Ovarian
Insufficiency (POI) 8%- 27%. In women with normal karyo type POI,
identified risk factors for low BMI-

* Age <20 years at onset of irregular menses

* >] year delay in diagnosis

* African, American or Asian ethnicity

* Low serum 25-hydroxy vitamin D concentrations
* Lowdietary calcium

* Non adherence to estrogen therapy (ET)

» Lack of exercise
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Treatment of osteoporosis in POI

* All guidelines agreed that ET (with added progestogen as
appropriate) should be initiated and continued until at least the
age of usual menopause.

* Higher estrogen dosages (2 mg oral or 100-150 mcg transdermal
estradiol) are PROBABLY superior to lower oral estrogen dosages
or the 30-mcg combined oral contraceptive for lumbar spine or
femoral neck BMD

* Smaller studies with successful oral risedronate Rx and mixed
results with addition of testosterone

Male Hypogonadism (MH)

Lack of Direct testosterone effects on androgen receptors on
osteoblasts to promote trabecular bone formation and osteocyte
signaling prevents trabecular bone resorption. Estrogen deficiency
also contributes

Treatment- In young men with MH, androgen replacement
therapy (ART) recommended to induce and maintain secondary sex
characteristics and correct symptoms of testosterone deficiency
e ART prevents bone loss and ensures the achievement of

physiological peak bone mass.

e Osteoporosis-specific therapies, such as bisphosphonates,
denosumab,and anabolic agents, remain first-line therapy,
regardless of comorbid MH. ART IS NOT approved therapy.

CONCLUSION

Secondary osteoporosis demands focused attention due to its
varied causes and often silent progression. Unlike primary forms, it
may affect younger patients and those with chronic illnesses, making
diagnosis more complex. Management must address both the
underlying condition and bone health directly, using targeted
pharmacologic therapy and lifestyle changes. Bisphosphonates,
denosumab, and hormone therapies play key roles, depending on
patient profile. Routine screening in high-risk groups is crucial. By
integrating comprehensive care strategies, clinicians can significantly
reduce fracture risk and support long-term skeletal health in patients
with secondary osteoporosis.
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