
ROMANIAN JOURNAL OF NEUROLOGY – VOLUME XIII, NO. 4, 2014178

REVIEWS

SOCIO-ECONOMIC ISSUES IN ALZHEIMER’S 
DISEASE. RESILIENCE AND ALZHEIMER’S 

DISEASE CAREGIVERS

Cristian Dinu Popescu1, Dan Trofin1, Daniela Trofin1, Daniel Alexa1, Romeo Dobrin2, 
Bogdan Ignat1, Ioan Buraga3, Daniela Matei4

1Department of Neurology, Faculty of General Medicine, 
University of Medicine and Pharmacy “Grigore T. Popa”, Iasi

2Department of Psychiatry, Faculty of General Medicine, 
University of Medicine and Pharmacy “Grigore T. Popa”, Iasi

3Department of Neurology, Faculty of General Medicine, 
University of Medicine and Pharmacy “Carol Davila”, Bucharest

4Department of Biomedical Sciences, Faculty of Medical Bioengineering, 
University of Medicine and Pharmacy “Grigore T. Popa”, Iasi

ABSTRACT
Alzheimer’s Disease (AD) is the most common form of dementia in the old population, carrying a major negative 
infl uence upon society and caregivers, as its socio-economic implications are enormous. The devastating impact 
of AD is also due to the fact that the diagnosis is diffi cult to be established in an early stage, and in spite of the 
advances made in medicine, the new symptomatic and disease modifying therapies have still only a mild though 
promising positive effect. Caregivers are exposed to increased risk of disease themselves, due to the high burden 
which predisposes them to stress related psychological, behavioral or cognitive disorders. Greater caregiver resil-
ience can predict lower levels of depression. Also a strong external support system was associated with increased 
resilience. Establishing a pattern for the behavioral and psychological manifestations in dementia can have as di-
rect effect developing better copingstrategiesin order to reduce stress and the burden of the caregivers.
Some data regarding the economic and social impact of AD, as well as facts and numbers from our local centers 
will be described in the following pages.
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INTRODUCTION

Alzheimer’s Disease is a disease that manifests 
by a progressive damage in both cognitive fi elds 
and emotional abilities, leading to a negative inter-
action with the life of the patient. When thinking 
about AD, it easily comes to mind that the risk of 
developing the illness is increasing with age, espe-
cially after the age of 65. Since 2010 it is consid-
ered that in half of the cases of persons over 70 
years, having signifi cant memory loss, the reason 
being AD (Bird & Miller, 2010). Also, actual statis-

tics reveal another negative scenario for the year 
2050: there will be a new AD case every 33 sec-
onds only in America (Alzheimer’s Association, 
2012)!

Other than age itself, there is also a lot of other 
of risk factors to be considered, such as: a low level 
of education, repeated/severe head trauma, female 
sex (also including mothers of children with 
Down’s syndrome), familialpredispositions and 
APOE 4 susceptibility gene (Nima, 2007). Not 
only that, but throughout the last decades it became 
obvious that cerebrovascular disease and vascular 
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disease risk factors: history of stroke, hypertension, 
hyperlipidemia and diabetes also increase the risk 
for developing AD (Bird & Miller, 2010).

In spite of the new treatment development at-
tempts, the prevalence of AD continued to increase 
throughout the years, the worse direct effect being 
the average life expectancy and quality of life 
(QoL), actual therapy showing only mild improve-
ment, such as preventing a faster evolution of the 
disease, and obtaining a few years delay of the pro-
gression.

The devastating social and economic impact of 
AD starts especially from the diffi culty in early es-
tablishing a diagnosis (Mummenthaler & Mattle, 
2004), even in spite of some efforts made lately.

SOCIAL AND HEALTH ECONOMIC ASPECTS

In 2012 there were approximately 5 million 
prevalent cases of AD only in the USA (3 million 
diagnosed and only 1/3 receiving treatments) and 
the Alzheimer’s Association concluded the same 
year that in America an individual develops AD ev-
ery 68 seconds (Zabar, 2012; Alzheimer’s Associa-
tion, 2012). Around the same year, more than 15 
million Americans provided care for a person suf-
fering either from AD or other forms of dementia 
(Sörensen, Pinquart, Duberstein, 2002). The total 
number of people with dementia is expected to 
double every 20 years (65.7 million in 2030) and 
115.4 million in 2050 (Price, Bryce, Albanese, 
Wimo, Riberio, Ferri, 2013), context in which pop-
ulation aging seems to be a problem becoming 
more pressing in both developed and developing 
countries. 

Alzheimer’s Association considered AD being 
the sixth cause of death in patients older than 65, 
and published numbers such as 17.4 billion hours 
of care for AD patients with an estimated cost at 
$210 billion (Jones et al., 2014). Also, it is estimat-
ed that caring for only one AD patient in an ad-
vanced stage of illness means more than $50000 
(Bird & Miller, 2010). Also, earlier in 2010 the 
worldwide cost of dementia was close to $604 bil-
lion (70% of it in Western European countries and 
in North America) (Wimo, Jonsson, Bond, Prince, 
Winblad, 2013).

All this data reveals the picture of the massive 
worldwide economic impact that AD is responsible 
for. Although focused primarily on direct costs, 
economists can also consider three main compo-
nents of costs: direct costs (such as medical costs, 
paid home help and nursing costs home); indirect 
costs (productivity losses due to missed work or 

other productive activities); pain and suffering (ag-
itation, stress, depression).

In our country the main problem in dealing with 
dementia-related pathology, is the low compliance 
that patients and their families show to medical rec-
ommendations, as well as low addressability to 
specialized medical services. We are dealing de-
mentia by an interdisciplinary approach, based on a 
teamwork constituted by neurologist-psychiatrist-
geriatrics collaboration. The neurology clinic tends 
to deal more with vascular, mixed or PD dementia, 
on the other hand the psychiatric clinic gets to treat 
AD more often. Geriatric clinics may come across 
all sorts of dementia, including AD more often.

Related strictly to Alzheimer’s disease, in 2012 
a number of 27 patients received treatment and in 
2013 there were 13 AD patients that received treat-
ment in our local services. These cases are high-
lighted out of 132 cases of treated patients suffering 
from different types of dementia in 2012, respec-
tively 92 in 2013, related only to the dynamics of 
cases in one dedicated facility. For the year 2013, 
our statistics reveal 3 cases of AD with early onset 
(before 65 years) currently receiving treatment. 
The decrease of the number of patients is only due 
to an administrative change in this particular de-
partment’s destination towards only palliative care.

SHORT OVERVIEW OF PATHOLOGY, 
QOL AND FUTURE PERSPECTIVES

Dementia is a clinical syndrome that is caused 
by neurodegeneration as a pathophysiologic pro-
cess. Neurodegeneration is closely followed by 
progressive deterioration and a decline in cognitive 
abilities and perturbing main aspects of daily living 
(Price, Bryce, Albanese, Wimo, Riberio, Ferri, 2013).

There are many types of dementia, but the most 
common form is AD, with hallmark abnormalities 
consisting in β-amyloid plaques and tau tangles 
(Fig. 1). The vascular type often occurs post-stroke 
or because of brain injuries (microscopic bleeding 
and blood vessel blockage); both AD and vascular 
dementia can be present at the same time (Sören-
sen, Pinquart, Duberstein, 2002).

When Lewy bodies, DLB, (abnormal aggrega-
tions of the protein α-synuclein) are present at the 
cortex level, dementia occurs. Brain modifi cations 
alone can cause dementia, but they can also coexist 
with AD or vascular dementia. When this happens, 
we talk about the mixed dementia form, which rep-
resents the association of any of the 3 forms from 
above (Sörensen, Pinquart, Duberstein, 2002).
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Lewy Bodies or AD, a frequent symptom in this 
case being the early installed movement disorder), 
(Fronto-temporal lobe degeneration – behavioral 
form, Pick’s disease or progressive supranuclear 
palsy; manifested by changes in the personality 
fi eld, behavior or language diffi culties), in 
Creutzfeldt-Jakob disease (due to prion infection) 
or the normal pressure hydrocephalus (surgically 
solved by placing a shunt to drain excess fl uid) 
(Sörensen, Pinquart, Duberstein, 2002).

Dementia may also be present in pathologies as 
PD (dementia similar to Dementia with There are 
several mechanisms involved in developing AD. 
These are: Aβ generation and tau hyperphospho-
rilation, oxidation, infl ammation, glutamate excito-
toxicity, insulin dysfunctions, all of these contribut-
ing to neuronal cell death. Disease modifying 
treatments target these mechanisms in the attempt 
of obtaining results that would be noticeable for 
several years, slowing down the natural course of 
the disease.

Alzheimer’s disease is a disorder with an impor-
tant genetic component (Karch, Cruchaga, Goate, 
2014). Commonly the disease onset occurs after the 
age of 65 (late-onset form – LOAD) but in 1% of 

cases the disease manifests before 65 years of life 
(early-onset form – EOAD) (Kima, Yeo, Park, 
Choi, Lee, 2014). Genetic studies have shown that 
in patients with early onset the disease is autosomal 
dominant transmitted and is caused by mutations in 
three major genes involved in amyloid processing, 
APP, PSEN1, and PSEN2 (Medway, Morgan, 
2014). Most cases of Alzheimer’s disease were la-
te-onset form in whose etiology are involved age, 
environmental factors and genetic factors (Medway, 
Morgan, 2014). By 2009 the only genetic risk fac-
tor identifi ed was allele ε4 of apolipoprotein E 
(APOE) (Medway, Morgan, 2014). Only 50% of 
individuals with LOAD show APOEε4 mutations 
suggesting that there are other genetic factors that 
contribute to the risk of developing the disease. 
Since 2009 started the era of genome-wideassocia-
tion studies and so far there have been identifi ed 20 
new susceptible loci: CASS4, CELF1, FERMT2, 
HLA-DRB5/HLA-DRB1, INPP5D, MEF2C, NME8, 
PTK2B, SLC24A4/RIN3, SORL1, ZCWPW1, 
CR1, BIN1, CD2AP, EPHA1, CLU, MS4A6A, PI-
CALM, ABCA7 (Mitsui, Tsuji, 2014). These ne-
wly identifi ed loci confer an increased risk of AD 
only 0.10 fold to 0.15-fold, so that APOE ε4 still 

FIGURE 1. Types of dementia
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remains the major genetic risk factor (Mitsui, Tsuji, 
2014).

There are four drugs approved for the treatment 
of AD (Donepezil, Rivastigmine, Galantamine and 
Memantine), but other therapeutic strategies may 
also prove their utility in building up a better thera-
peutic strategy for these patients: gama-secretase 
inhibitors, RAGE inhibitor, antioxidants (vitamins, 
coenzyme Q10, alpha lipoic acid, omega 3 fatty ac-
ids), immunization, Insulin etc. 

The non-pharmacological cognitive training (CT) 
or active music therapy (AMT) also shows promis-
ing results: CT has proven facilitation of control 
and memory functions, and AMT is believed to en-
hance well-being especially in terms of socializa-
tion, both techniques improving cognition and be-
havior. 

Primary prevention continues to be the most 
promising therapy, and this can be possible only by 
early improvement of life. This means association 
between controlling cardiovascular risk factors 
with a healthy diet and antioxidant, vitamin supple-
mentation, all these contributing to developing a 
healthy life style, based on both physical and men-
tal activity and involvement in socio-professional 
activities.

RESILIENCE AND ALZHEIMER’S DISEASE 
CAREGIVERS

Most often the AD patient has to receive help 
from a family member, known as a “caregiver”. 
The impact of the caregiving process has been de-
scribed as caregiver burden.

Caregivers provide all sorts of helping activi-
ties: supervising the intake of medications, bathing, 
dressing, managing incontinence, transferring from 
bed to chair, taking care of medical appointments 
and other services such as home-nursing, and over-
all helping the AD patient avoid dangerous or un-
safe situation (Sörensen, Pinquart, Duberstein, 
2002). These activities may vary within the differ-
ent forms of dementia and AD stages and may also 
mean dealing with aggressive behavior or with-
drawal and apathy, a stressful situation for caregiv-
ers (Williamson & Schulz, 1990). In such cases the 
patient’s illness can provide anger, frustration or 
guilt for the care provider (Pinquart & Sörensen, 
2003).

These are reasons why people taking care of pa-
tients with dementia carry a higher risk for psychi-
atric illness (O’Rourke, 2003), especially the ones 
living together with the AD patients having higher 
depression scores (Pinquart & Sörensen, 2003). 

Care might be as well infl uenced by attitudes, reli-
gious beliefs or cultural aspects, especially in infor-
mal caregivers (Yektatalab, Sharif, Kaveh, Fallahi 
Khoshknab & Petramfar, 2013), scheduling of care 
being necessary (Yektatalab Sh, Kaveh M.H., Shar-
if F., Fallahi Khoshknab M., Petramfar P., 2012).

Depressed feelings, sadness, frustration, loss of 
interest or pleasure, chronic fatigue, sleep changes, 
diffi culty in concentration or decision making and a 
disruptionin social participation can be found in 
caregivers, placing a great burden on them (George 
& Gwyther, 1986). A more profound analysis of the 
caregiver’s burden would have to include the fam-
ily as well, for obtaining a larger view among the 
effects of caregiving (Zhu C.W., Scarmeas N., Orn-
stein K., et al, 2014). Caregiving can have negative 
impacts on family the most common being diffi cul-
ties in communication between family members 
and between caregiver and carerecipient (Speice, 
Shields, & Bliezner,1998).

Longitudinal results from the Predictors Care-
giver Study help us visualize both the typical care-
giver and the care recipient. Therefore the typical 
caregiver in this case was statistically found as a 65 
years white female, college graduate (16 years of 
schooling), relatively healthy (most reported chron-
ic condition: hypertension) whereas the typical care 
recipient was 76 years white female (15 years of 
schooling) with chronic conditions other than de-
mentia, especially hypertension and depression 
(Zhu C.W., Scarmeas N., Ornstein K., et al, 2014).

Resilience is generally described as the ability 
to successfully adapt regardless of adverse condi-
tions (Norman, 2000) or as the process of individu-
als coping with adversities that result in positiveo-
utcomes (Richardson, 2002). 

Three measures scale of resilience have been 
used in the resilience research studies (The Resil-
ience Scale, The Resilience Scale for Adults, and 
the New Connor-Davidson Resilience Scale). The 
Resilience Scale measures resilience as a personal-
ity characteristic in which the focus is on personal 
competence and acceptance of self and life thus 
leading to a successful adaptation (Wagnild & 
Young, 1990; Wagnild & Young, 1993). Resilience 
Scale for Adults in which the focus is on personal 
strength, social competence, structured style, fam-
ily cohesion, and social resources was proposed by 
Friborg, Hjemdal, Rosenvinge, Marinussen, and 
Flaten, 2006. Connor and Davidson, 2003 created 
the Connor-Davidson Resilience Scale (CDRSC), a 
self-report with 25 items. The CDRSC measures 
resilience as a measure of successful stress-coping 
ability (Connor and Davidson, 2003). 
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Few resilience studies have been conducted 
within the Alzheimer’s disease caregiver. Garity 
(1997) examined the relationships among stress 
level, learning style, resilience factors, and ways of 
coping among Alzheimer’s caregivers. He believes 
that resilience was a personality characteristic that 
moderates the negative effects of stress, and recom-
mends more specifi ed educational interventions for 
caregiver support groups (Garity, 1997). 

A relationship between personal characteristics, 
coping behaviors and resilience was found by Ross, 
Holliman, & Dixon, 2003. Indicators associated 
with resilient caregivers were distancing from the 
caregiver role, participating in physical exercise, 
hobbies, religion, humor, and having a good sup-
port system (Ross, Holliman, & Dixon, 2003).

Gaughler, Kane, and Newcomer (2007) exam-
ined the relationship between resilience, perceived 
demands, and institutionalization. The study indi-
cates that Alzheimer’s caregivers with low resil-
ience and high caregiver demands are more likely 
to place loved ones in the nursing home (Gaughler, 
Kane, and Newcomer, 2007). 

In all these studies was emphasized the impor-
tance of external support systems for caregivers, 
having a strong external support system was asso-
ciated with increased resilience (Ross, Holliman & 
Dixon, Greene, 2002). 

A known fact today is that greater caregiver re-
silience can predict lower levels of depression, pos-
sible especially if caregivers have the possibility of 
focusing on specifi c interventions in order to pre-
vent a negative impact on both their health and in-
come, especially the unpaid caregivers (Sörensen, 
Pinquart, Duberstein, 2002).

Sörensen et al, 2002 mentioned 4 types of ben-
efi cial interventions (Fig. 2), useful in preventing 
the caregivers become patients as well, due to the 
burden their assumed mission means (Sörensen, 
Pinquart, Duberstein, 2002).

The psycho-educational type is based on lec-
tures and discussions while the supportive one 
mainly represents a context in which all sorts of 
problems and feelings caregiving involves are be-
ing discussed. Psychotherapy also involves com-
munication as it focuses on aspects like time man-
agement, emotions and involvement in positive 
activities. The multicomponent approach realizes a 
mix of interventions combined with technological 
approaches. All these four types are led by special-
ized professionals (Sörensen, Pinquart, Duberstein, 
2002).

These activities will eventually lead to an in-
crease of resilience, having as a probably but de-
sired result, a decrease of the caregiver’s burden 
(Zhu C.W., Scarmeas N., Ornstein K., et al, 2014; 
Gonzalez E.W., Polansky M., Lippa C.F., Gitlin 
L.N., Zauszniewski J.A., 2014). More than that, 
there is also evidence that a multicomponent inter-
vention that is adapted to the individual risk profi -
les, can result in an increase of the quality of life 
among different ethnically caregivers (Belle S.H., 
Burgio L., Burns R., Coon D., Czaja S.J., Galla-
gher-Thompson D., et al, 2006). Home skills build-
ing programs based on occupational therapy also 
show benefi ts (Gitlin L.N., Hauck W.W., Dennis 
M.P., Winter L., 2005).

CouldQoLbe considered to be an important 
though subjective tool for quantifying a certain 
drug’s effectiveness? (Schwam E.M., Abu-Shakra 
S., del Valle M., Townsend R.J., Carrilo M.C., Fillit 
H., 2007). A recent research evaluated the effect of 
increasing the dose of Donepezil from 5 mg daily 
to 10 mg daily and measure AD patient’s behavior 
during a 16 week study: the increased dose had a 
benefi c effect on improving the impaired swallow-
ing function, improved dementia’s severity and 
also decreased caregiver burden. By contrast with a 
temporarily improvement of symptoms, it is diffi -
cult to infl uence the progression of AD by simply 
increasing Donepezil dosage; also the decrease of 
the caregiver’s burden is only temporarily as well, 
long term support for both the patient and the care-
giver being most necessarily (Nakamura K., Wata-
nabe N., Ohkawa H., et al, 2014). 

FIGURE 2. Types of benefi cial interventions
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The caregiver’s burden can be objectively mea-
sured by evaluating the patient’s dependence, and 
also subjectively, by relating to the way in which 
caregiving interferes with everyday life’s activities, 
some of the latest conclusions showing that the pa-
tient’s disability and the volume of care received 
(the patient is considered primary determinant) 
have only secondary impact on the caregiver 
(Schwam E.M., Abu-Shakra S., del Valle M., 
Townsend R.J., Carrilo M.C., Fillit H., 2007).

Qol is diffi cult to quantify, this is why treat-
ments should be considered effective if they im-
prove cognition, function or behavior in spite of an 
ineffi cient improvement of QoL (Schwam E.M., 
Abu-Shakra S., del Valle M., Townsend R.J., Car-
rilo M.C., Fillit H., 2007).

Caregiver’s burden may also be infl uenced indi-
rectly by cost. It is estimated that as the disease pro-
gresses, costs also increase, from approximately 
$9,239/year in early stages to $19,925/year in later 
stages, nevertheless, costs being lower for people 
staying at home than institutionalized, however 
emotional and physical costs to caregivers being 
enormous. Interventions for caregivers may allevi-
ate some of the cost and burden related. (Nichols 
L.O., Chang C., Lummus A., Martindale-Adams J., 
Graney M.J., Coon D.W., et al, 2008).

Caregiving can be an important “routetoself-
discovery” (Mac Rae, 1995), a potentially positive 
and growth-enhancing experience (Acton & Wri-
ght, 2000; Sherrell, Buckwalter, & Morhardt, 2001).

Caregivers have the opportunity tolearnmorea 
boutthem selves and become a ware of strengthst 
hey did not know they had (Noonan et al.,1996). Ca-
regivers may develop feelings of achieve mentin 
there sponsibility of caring for alove dperson at 
home (Cohen, Pringle, & LeDuc, 2001). Emotional 
connection between caregiver and carereceiver, 
love, affection, feeling of being useful, learning to be 
more tolerant, learning to become resilient will be 
benefi cial for maintaining the health of caregivers. 
Resilience will not solve the problems, but can give 
them the ability to get over problems, to be optimis-
tic in their resolution, and to fi nd enjoyment in life. 
Another positive feature of a caregiver is that in spite 
of diffi cult situations they will fi nd the people who 
are there for them in good and bad times. 

Educating, supporting caregivers can be a key 
factor in increasing the quality of life in individuals 
living with AD, thereforein the future it is neces-
sary to identify strategies of social policies that 
have the potential to enhance caregiver resilience 
(Luthar, 2006).

Further comparative studies between formal and 
informal caregivers could also be benefi c in estab-
lishing different approaches regarding interven-
tions, as the increasing interest towards the rela-
tionship between the severity of AD, caregiver 
burden and costs will continue to attract more re-
search in this fi eld, with hope of better management 
strategies for this global health issue AD represents. 

 CONCLUSIONS

AD is a major health problem for both the pa-
tient and the caregiver, with major effect on the pa-
tient’s quality of life, and also carrying a negative 
effect among care providers. An increasing interest 
towards the severity of AD and costs has been go-
ing on for the last years as the level of dependence 
of these patients is also associated with increased 
costs. 

The various dementia diagnostics, and especial-
ly AD, require different approaches, caregivers 
playing a major role in the process of care for these 
patients. Nevertheless, they are exposed to and in-
creased risk of disease themselves, due to the high 
burden which predisposes them to stress related 
psychological, behavioral or cognitive disorders. 

Thus the need of establishing intervention strat-
egies for caregivers, as involvement in social ac-
tivities with desired resultsin improving physical 
state and preserving mental health, which will also 
have a benefi t among the care receivers. 

Establishing a pattern for the behavioral and psy-
chological manifestations in dementia can have as 
direct effect developing better copingstrategiesin or-
der to reduce stress and the burden of the caregivers.
An improvement in the quality of life for the patient 
is also desirable, another main objective being repre-
sented by the delay as much as possible of the evolu-
tion of the case towards institutionalization.
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