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ABSTRACT: Alzheimer’s disease (AD) has been largely characterized by severe deterioration of cognitive
functioning. Only recently has more attention been shifted to identifying the preserved capacity and
functioning of AD patients. By reviewing the AD literature, we observe that despite the various cognitive
impairment and deficits, early Alzheimer’s patients perform certain types of automatic emotion regulation
and display a positivity effect in emotion recognition and emotional memory. Moreover, we argue that, like
their healthy aged peers, the optimization of such preserved emotion-based capacities helps early AD
patients increase positive emotions, which may counteract the negative effects of the disease, thus
maintaining their socio-emotional functioning. Finally, we discuss the emotion-based capacities strategies

that AD patients may use to facilitate their adjustment to a life with Alzheimer’s.
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Over the last two decades, the focus of aging theories and
research has shifted from understanding the losses and
deficits to exploring the gains and benefits of growing old.
As a result, there has been increased interest in studying
the psychological processes of successful aging, which
emphasizes three important components: freedom from
disability/ disease, high cognitive and physical functioning, and
social engagement [1, 2]. However, little attention has been paid
to examining whether such criteria are also valid for those with
chronic physical or mental illnesses, such as Alzheimer’s
disease. Past studies on Alzheimer’s patients have generally
focused on the cognitive declines and ignored the preserved
functions of those patients. However, Harris found that [3], early
or even moderate AD patients actually displayed characteristics
of resilient aging, such as adopting a positive outlook about life,
optimizing remained resources to compensate for functional
declines, and maintaining active social participation. In this
paper, by reviewing the literature on the emotional functioning
of early AD patients, we argued that the optimization of

preserved emotional capacities might help AD patients to
compensate for, and resiliently adapt to the impairment of
cognitive functions caused by the disease.

The concept of resilient aging

Different from the traditional concept of resilience that
emphasizes sustainability and recovery from trauma, the
concept of resilient aging attaches the key importance to the
maintenance of well-being and positive affect per se. It is
undeniable that old age is limited by deteriorating health and
shrinking temporal horizon, and all these reduce the adaptive
reserves of older adults. Indeed, Hildon and his colleagues [4]
found that over 71.3% of those aged between 68 and 82 years
had at least one significant negative life event in the past five
years. Despite the challenges of old age, numerous studies have
consistently shown that older adults actually adapt more
resiliently than do younger adults [5, 6, 7 and 8].

The key process that contributes to resilient aging is that
older adults maintain high emotional functioning. Several
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studies found compared with younger adults, older adults
selectively attended to and recall positive information more and
negative information less [9, 10]. Moreover, older adults
experienced less negative emotions [11, 12, 13] but more low
arousal positive emotions than did their younger counterparts
[14, 15, 16]. Positive emotions are building blocks for resilience
[17,18]. Firstly, both physiological evidence and experience
sampling studies (for a review, see [19]) found that the level of
positive mood was associated with multiple aspects of physical
health, and predicted better cardiovascular recoveries and
immune system [17, 18, 20]. Secondly, positive emotions can
dampen the automatic arousal generated by negative emotions,
thus reducing the risk of depression [21, 22]. To interpret the
beneficial effects of positive emotions mentioned above,
Fredrickson and her colleagues formulated the broaden and
build theory [23, 24], which suggested that positive emotions,
including joy, interest, content, love would expand and
capitalize our mental resources [25]. While negative emotions
tend to narrow one’s attention to a specific action tendency (i.e.,
fight or flight), positive emotions, in contrast, tend to broaden
an individual’s momentary thought-action repertories, which
allow the individual to conceptualize the issue from different
perspectives and attain a more adaptive solution [26]. Thirdly,
positive emotion can facilitate resilience after loss or trauma. By
reviewing the qualitative studies on resilience in facing
bereavement, Bonanno stated that positive emotion and laughter
could be important pathways to resilience [27]. In addition, even
a brief exposure to positive emotion, such as getting a surprising
gift or watching a hilarious movie, can counteract the effect of
ego-depletion and restore individuals’ psychological resources
[25].

Older adults focus more on positive emotions than do
younger adults. According to the socioemotional selectivity
theory, the shrinkage of perceived future time causes age-related
changes in prioritization and pursuit of social goals [28];
thus, compared with younger adults, older adults are more
likely to place importance on emotionally meaningful
goals, which maximize positive experiences in daily life.
With a higher level of positive emotion, older people can
better cope with various declines and losses associated
with aging. Age-related enhancement on maintaining
emotional well-being also assists older adults to be more
efficient in finding positive meaning and accept negative
affect in the face of daily stressors and adversities [29]. In
fact, greater emotional well-being and optimism would
predict higher level of resilience among older adults, thus
leading to successful aging [30].

As abovementioned, numerous studies have
consistently shown that older adults displayed a higher
level of resilience than did younger adults [5 6, 7, 8], in
terms of better emotion regulation [31], more mature
coping strategy [32] , and richer prior experience of
trauma and stress [33]. Instead of focusing on the
dispositional factors that characterize resilience,
resilience in later life emphasizes the dynamic process
which individuals respond to environment, incorporate

“frailty” and balance well-being [34]; for example,
research on palliative care patients showed that, even in
the last stage of life, individuals can balance the
dialectical tension of surrender and resistance [35].

Adaptation to challenges associated with Alzheimer’s
disease

The abovementioned evidence suggested that resilient
aging should not be limited within healthy population, but
may also be applicable among those with chronic
disorders, which has been barely investigated in the
previous research. This is the case despite the fact that
chronic disorders including dementia, heart disease,
hypertension, diabetes, cancers and mobility impairment
are highly prevalent among older people. Among them,
dementia such as Alzheimer’s disease is among the most
common and handicapping. According to the World
Health Organization, 35.6 million people were diagnosed
with dementia in 2012. The number is expected to
increase to 65.7 million by 2030 and to 115.4 million by
2050 [36]. In particular, in the Asia-Pacific region,
Takeda [37] reported that there were 13.7 million
demented patients in 2005 and this number would
increase to 64.6 million by the year 2050. Moreover,
among the cases diagnosed as dementia, Alzheimer’s
disease accounts for over 50% [38, 39]. Although
dementia research has grown over the past decades, no
curative treatment has been found for the disease. Aging
researchers should reflect on the concept of resilient aging
for older adults with Alzheimer’s disease.

In recent years, a few studies have started to
understand the psychological adjustment among patients
with mild cognitive impairment (MCI) or early
Alzheimer’s [40, 41]. Cohen and Eisdorfer were the first to
suggest that older people in the early stage of AD could learn to
cope with the stressors and live with the disease. After the stages
of recognition and concern, denial, sadness and anger, they will
adjust themselves and adopt more mature coping strategies [40].
In addition, based on interviews with 22 AD patients on early or
middle stage, Harris and Durkin reported that AD patients
actually used several internal and external strategies to cope
adaptively with the chronic stress [41]. These strategies include
acceptance, disclosure about their illness, innovative techniques
(such as marking important appointments on an electronic
calendar), maintenance of a positive self or attitude, connection
with past activities, altruism, spirituality and proactive skills.

Although the aforementioned studies suggested that early
AD patients could use some strategies to adjust to the illness,
there is a lack of research to understand the specific strategies
they can potentially use. Past studies in resilient aging among
healthy older adults can shed light on this question. As reviewed
above, older adults face increasing declines and losses
associated with aging. However, the capabilities in emotion
regulation, emotion recognition, and emotional memory are

Aging and Disease * Volume 6, Number 3, June 2015

209



F. Zhang

Preserved Emotional Functioning of Early AD Patients

relatively intact. We argue that the preserved emotional
capacities and the strategies to maximize them will not only be
beneficial to healthy older adults, but also to patients with
Alzheimer’s disease, at least those in the early stage.

Emotion regulation and resilience of early AD patients

For a number of years, AD patients are believed to have
greater difficulties to regulate and control their emotional
responses than the healthy older adults do. Emotion
regulation involves a goal-directed process in which
individuals modify the dynamic features of emotion,
including magnitude and duration of behavioral,
experiential, and physiological responses [42]; therefore,
it relies much on executive control, which is the ability to
monitor and modify on-going behaviors [43]. Previous
studies showed that verbal fluency and working memory
were associated with up- and down- regulatory abilities
among younger adults, healthy older adults as well as
dementia patients [44, 45]. Thus, the prominent neuro-
cognitive impairments in AD might limit patients’
emotion regulation capacities. In fact, early AD patients
were found to have more difficulties in amplifying their
emotional expressions when looking towards positive
stimuli and diminishing their emotional expressions when
looking towards negative stimuli [46]. Moreover, AD
patients tended to have poorer performance in facial
recognition tasks, particularly when sad faces were
presented [47]. In addition, compared with healthy older
adults, the emotion enhancement on memory is weaker
among AD patients [48].

However, other studies comparing the emotional
functioning between healthy older adults and those with
early Alzheimer’s have found that some aspects of
emotional functioning, especially emotion regulation and
affective experience, might be preserved in the early stage
[49, 50]. No significant difference was found on self-
reported emotion regulation and emotional experience
between early AD patients and healthy controls [49, 50,
and 51]. This lack of difference could not be simply
attributed to the deficit of self-awareness on that of AD
patients, since they did report reduced cognitive empathy
[52]. In addition, past study [51] found that despite the
deficiency in inhibition, AD patients maintained
automatic suppression in emotion regulation as well as the
control group. More specifically, spontaneous
suppression, but not controlled suppression of behavioral
emotional expression, was found to be preserved among
patients in the early or even middle stage of Alzheimer’s
disease. Different from the well-documented impairment
in cognitive inhibition, automatic suppression is a
reflective inhibitory mechanism. For example, when a
startle noise happened with warning, early AD patients
could spontaneously down-regulate somatic activation as

well as normal elders. However, when an explicit
instruction was provided (“you should suppress any
expression after the signal”), patients showed a similar
level of impairment as fronto-temporal lobar degeneration
patients (FTLD) [38]. In other words, although
deterioration of cognitive functions caused by AD
hampers controlled emotional suppression, AD patients’
automatic emotional functioning remains relatively intact.

Furthermore, according to the model of
socioemotional function of AD patients [46], even though
the behavioral amplification of expressed emotion is
disrupted, the ability of AD patients to inhibit ongoing
emotion expressive behaviors and their subjective
experience of emotion are relatively well preserved.
Recently, neuroimaging evidence also showed that when
recalling a stressful event, the activation of amygdala and
OFC  (orbitofrontal cortex) responses predicted
individuals’ dispositional resilience [53]. Given that
amygdala and OFC have been spared during the early
stage of Alzheimer’s disease, it is not surprising that AD
patients maintain some key aspects of emotional
functioning.

Preserved emotional experience of early AD patients

Moreover, positive emotion could be another important
resource for AD patients to achieve resilient aging. As
mentioned above, positive emotion can promote physical
and emotional recovery in the face of negative events,
build psychological resources [25] and broaden thought-
action repertories in coping [23, 24, 54]. Previous studies
showed that, although AD patients might not be able to
remember the source of their emotional experience due to
the cognitive impairment, their self-reported daily
emotion was valid and reliable [41]. It should be noted
that most studies did not directly assess AD patients’
emotional experience, but used “Dementia Quality of
Life,” which includes many items about positive affect
(PA) and negative affect (NA), to measure emotional
experience. Findings from these studies suggested that
AD patients tended to report higher levels of PA and NA
than did their caregivers [55]. Later studies revealed that
the negative affect AD patients experienced was mainly
confusion. After adopting a specially designed affect
scale, the “Visual Analogue Mood Scale for cognitive
impaired population,” Ready and her colleagues found
that AD patients reported a higher level of negative
emotions, particularly “confusion,” than MCI patients and
controls did [56]. Given that AD patients are more likely
to experience blankness and difficulties in recalling daily
events, it is plausible that they feel confused more often.
Meanwhile, despite common beliefs that AD patients are
depressed, empirical evidence showed that only 11 to 50%
of the AD patients display depression symptoms [57],
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such as feeling “a sense of being trapped,” or the feeling
that “the future seems hopeless.” The majority of AD
patients do not display such symptoms. Moreover, early
AD patients are capable of regulating and relieving
negative emotions [58], for example, by engaging in the
leisure activities and obtaining social support through
interpersonal interactions.

Given the above, interventions to optimize emotional
experience may bring significant improvement on AD
patients. According to the study of Ready et al., the
negative association between positive emotions and
negative emotions was stronger for AD patients than MCI
patients or control group [56]. This finding, though
correlational, suggests that for AD patients, interventions
boosting positive emotions are likely to reduce negative
emotions at the same time. Simple interventions such as
exposure to familiar music, family visit, or walking in a
garden, may lead to an optimal balance between PA and
NA among AD patients. Moreover, studies on amnestic
patients showed that once their mood (sadness and
happiness) had been induced, it could be sustained over
time [59]. Therefore, for AD patients who also show
amnestic symptoms, the salutary effect of interventions
that reduce negative emotions or increase positive
emotions, e.g., helping others (increasing gratitude),
mindfulness or positive reminiscence [60], may still
maintain even when the activities have ended.

In fact, a few studies in Alzheimer’s under the
framework of resilience have identified positive emotions
as one of the most significant emotional resource for both
AD patients and their families. Positive emotions,
together with laughter, may assist AD patients to better
cope with chronic stresses, improve immune functions,
decrease negative responses, and increase social
interactions [37]. Moreover, positive emotions can help
caregivers and their families relieve tension and stress,
preventing caregivers’ fatigue and burnout [61].
Compared with standard care, involving both family
caregivers and dementia patients in enjoyable activities
together can reduce their negative feelings and create
positive feelings more effectively [58].

Positivity bias on early AD’s emotional perception

Positive emotional expression also has well-recognized
salutary effects on health outcomes. For example, it is
found that laughter could improve immunological [62]
and endocrinological responses [63], as well as increase
pain tolerance [64]. In terms of emotional expression,
there are three types of laughter and smile: (1) laughter
and smile during social communication and humor
appreciation, (2) those accompanied by pleasant feelings
and (3) those evoked by a release of tension. Only the first
type of laughter and smile is impaired among AD patients,

while the other two are generally well preserved [37].
Even for patients in the late stage of Alzheimer’s, they are
able to smile when they release their physical or mental
strains. Therefore, according to Takeda and his colleagues
[37], providing more encouragement and positive
responses to AD patients may serve as complementary
and alternative medicine for them, and helps them to build
up resilient adaptation.

Apart from displaying positive  emotional
expressions, perceiving positive emotional expression
may also be preserved among AD patients. Studies on
healthy older adults’ emotion recognition found they
displayed a salient positivity bias on the attention and
memory of emotional faces [10], which enables them to
better encode and store positive information, thus
pursuing emotional goals and enhancing subjective well-
being [65]. The findings on AD patients suggested that
they maintain their abilities to decode and recognize
positive emotions but not negative emotions (for a review,
see [47]). Compared with mood disorders patients and
healthy older adults, AD patients tend to select happy but
not negative labels in emotion recognition tasks [66].
Consistently, Wiechetek and his colleagues [67] also
found that AD patients preserved the recognitions of
happy but not fear or disgust faces. By adopting a
sophisticated matching task, a recent study [68] showed
that only the abilities to recognize happy but not sad or
angry faces were relatively preserved among early AD
patients. Given the association between the ability to
recognize happy faces and positive emotions, the
researchers posited that early AD patients might use this
as an emotion regulatory strategy to increase positive
emotions. Like their healthy counterparts, early AD
patients display a positivity bias to favor and optimize
positive information during daily social interactions.
Moreover, the AD related impairment on emotion
recognition could be alleviated by higher intensity of
emotional expression [66]: When the intensity of
emotional expression is 100%, no AD effect was found on
emotion labeling of happy and angry faces.

As a prerequisite of communication, emotion
perception is important for quality of life. Greater ability
in decoding facial emotions correlates with better
relationship well-being as well as lower depression [69].
Studies on psychosis have found that emotion perception
could improve the cognitive and social functioning of
patients [70]. Generalizing these findings to AD patients,
interventions to improve emotional perception may
significantly improve AD patients’ social competence and
their caregivers’ well-being [71].With appropriate
communicative strategies, such as different verbal tone,
displaying magnified facial expression or body languages,
it is possible to help AD patients improve their accuracy
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in recognizing emotional responses, and thus, facilitate
their social interactions.

Positivity bias on early AD’s emotional memory

Other than perception, early AD patients also displayed a
positivity bias that showed stronger preferences to
remembering positive faces than did their normal
counterparts [72]. Werheild and colleagues proposed that
this might be due to a reliance on gist-based memory
strategy that help AD patients compensate for their losses
in memory. In daily life, people are more likely to smile
at known rather than unknown faces. When we perceive a
smiling face looking at us, we tend to show a positivity-
related recognition bias and believe that we “have seen”
that person. Among healthy older adults, gist-based
processing would enable them to encode and store critical
information as compact event records, thereby preserving
the memory of the essence of the events despite the age-
related declines in developmental flexibility and cognitive
ability [73, 74]. For early AD patients, they can also adopt
gist-based memory with environmental support (e.g.,
writing down the gist of the event) [75, 76]. This may
suggest possible solutions to amend AD patients’ memory
impairment. Moreover, like their healthy aged peers, AD
patients are more likely to remember emotional rather
than neutral events (for a review, see [77]). Such an
emotion enhancement effect on memory could be a useful
paradigm to help AD patients enhance their performance
in episodic memory tasks. For example, factual
information that AD patients need to remember can be
framed in emotional contexts. Another way that may
improve their memory is through collaboration between
them and their caregivers by having them complete the
memory task in pairs. For instance, Dixon and Gould [78]
found that the presence of collaborators could enhance
episodic memory performance of both younger and older
adults, particularly when the collaboration was within

long-term married couples. By looking into the
metacognition of collaboration, these researchers
suggested that with extensive experiences as a

collaborative group, older married couple showed
relatively higher memory confidence or self-efficacy,
which led to greater and more efficient memory
processing. When it comes to AD patients, it is promising
that interventions involving caregivers in AD patients’
memory processing could help them memorize.

In addition, AD patients might retain the emotion-
based complex learning capability [79]. It is noteworthy
that AD patients consistently experience positive and
negative emotions towards people they do not consciously
remember [79], which should be more than a simple
implicit emotion-based learning process. Due to the

complexity of interpersonal interactions in our daily life,
an individual can be perceived as good or bad or both at
different periods of time. Emotion-based learning systems
built on a wide range of emotional experiences associated
with that particular person might help us form an overall
aggregate assessment, to decide whether an individual
was generally ‘“‘good’” or “‘bad’’. These emotion-based
learning systems are preserved in AD patients. For
example, using the lowa Gambling Task (IGT), Evan-
Roberts and Tunbull [79] found that, despite severe
deterioration of recent memories, an Alzheimer’s patient
at moderate stage preserved complex emotion-based
learning capacity and showed a similar level of IGT
performance as healthy older adults across several
sessions. The findings not only demonstrated that AD
patients might be capable of acquiring and retaining new
emotion-based knowledge, but also shed light on
cognitive trainings for them: adding emotional tags to
important events may optimize the complex emotion-
based learning capacity of AD patients and improve their
memory.

Taken together, like healthy older adults, AD patients
at the early stage show a positivity bias in emotional
experience, expression recognition and emotional
memory. Given that positive emotions play a significant
role in resilient aging, early AD patients may retain the
abilities to achieve subjective well-being despite the
cognitive declines. Thus, rehabilitation and training
programs for AD patients may capitalize on their
preserved emotional capacities to reduce or compensate
for the cognitive deterioration. For example, Isaacowitz
and Choi [80] have successfully trained healthy older
adults to fixate on positive stimuli by a constrained dot-
probe paradigm, i.e. by repeatedly showing a probe after
positive stimuli but no other types of stimuli [81].This
suggests that attention is malleable among older adults
Similar gaze training on positive information or
significant features may help early AD patients to further
allocate their attention on these stimuli, amplify their
positive emotions and compensate for their loss of
executive control. In addition, coaching them to gaze at
the eye regions of facial expressions may also help them
to better perceive emotional expressions [82].

Conclusion

After decades of investigation on the impairments and
losses caused by the AD pathology, it may be timely for
us to shift our focus to developing strategies that
encourage AD patients to maximize the use of their
preserved emotional capacity. By reviewing the literature
on the emotion research in AD patients, we have shown
that some emotional regulation abilities, facial expression

Aging and Disease * Volume 6, Number 3, June 2015

212



F. Zhang

Preserved Emotional Functioning of Early AD Patients

recognition and emotional memories are relatively
preserved among early AD patients, despite the salient
declines of their cognitive functioning. This preserved
emotional functioning could be an important asset for
them to build and strengthen their resilience in the later
life.
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