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Abstract
Aim: To validate the clinical indicators for the nursing diagnosis of impaired memory among patients with
a stroke.

Methods: A sample of 123 patients who had been admitted with a stroke was evaluated by using a
questionnaire that was designed to identify the presence of the clinical indicators for the diagnosis of
impaired memory, according to the NANDA International taxonomy. Measures of sensitivity and
specificity were calculated for each clinical indicator by using random-effects latent class analysis.

Results: The clinical indicators that demonstrated high levels of diagnostic accuracy included the following:
an inability to learn new skills and an inability to retain new skills. The inability to learn new skills and the
inability to carry out previously learned skills were identified as the clinical indicators with high sensitivity
and specificity in the latent class model with adjustment for age. The inability to retain new skills indicator
showed better diagnostic accuracy in individuals with lower educational levels.

Conclusion: The clinical indicators of the impaired memory diagnosis were observed frequently in patients
with a stroke; in these patients, impaired memory was characterized by the inability to learn or retain new
skills and was influenced by the age and educational level.
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INTRODUCTION

Cognitive decline is strongly associated with aging,
depression, Alzheimer’s disease, and strokes (Benedictus
et al., 2017; Donohue et al., 2017). In particular, cogni-
tive impairment may be caused by vascular disease and
thus subclinical brain injury, silent cerebral infarction,
and strokes have been identified as major causes of cog-
nitive impairment (Gorelick & Nyenhuis, 2015).

Currently, statistics indicate that 16.9 million persons
suffer from a stroke every year, which represents a global
incidence of 258/100,000per year, with significant differ-
ences between high- and low-income countries and an

incidence adjusted for age of 1.5-fold higher among men.
In addition, the incidence of an ischemic stroke in young
adults is increasing. The number of survivors of a stroke
nearly doubled between 1990 and 2010, reaching 33 mil-
lion persons. According to epidemiological projections,
this figure will increase to 77 million by 2030 (Béjot,
Daubail, & Giroud, 2016).

In such cases, a stroke may induce or exacerbate neuro-
degenerative diseases, which can increase the severity of
the brain injury and cognitive deficits after an ischemic
event. Although cognitive impairment after a stroke might
serve as a powerful predictor of functional dependence
and long-term dementia, the characteristics and determi-
nants of the cognitive dysfunction that are associated with
strokes remain unknown (Gorelick & Patoni, 2013).

Recent studies have reported acute declines in new
learning and verbal memory and decreases in both acute
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and long-term cognitive function in patients after a
stroke (Gorelick & Nyenhuis, 2015; Levine et al.,
2015). In addition, the location and severity of the
stroke may influence the degree of memory disturbance,
potentially affecting one or more types of memory,
eventually causing a decline that is characterized by an
extensive loss of memory and significantly impairing the
quality of life of survivors (Al-Qazzaz, Ahmad, Islam, &
Mohamad, 2014).

Memory is a cognitive function that involves the abil-
ity to store information and knowledge and to recall the
past experiences that define the identity of each individ-
ual (Dubai, 2004). These memory processes occur
through cellular events, such as reversible modifications
in the effectiveness of synaptic transmission or persis-
tent structural modifications in the size and number of
synaptic connections. The formation of memory and its
storage are also sensitive to the temporal characteristics
of the stimulus. During learning, the memories are
formed in a specific set of neuronal circuits and thus are
consolidated for storage (Aziz et al., 2014).

In this context, nursing studies have been conducted
in order to improve the quality of life of patients with
memory deficits that are related to both the aging pro-
cess and pathological conditions, such as a stroke
(Baumann, Couffignal, Etienne, & Nearkasen, 2012;
Bodzek, Franek, & Kapusta, 2016; Chen et al., 2015).

BACKGROUND
In 1994, NANDA International (NANDA-I) incorpo-
rated a nursing diagnosis for “impaired memory” into
their taxonomy. This diagnosis is currently defined as
the “inability to remember or recall bits of information
or behavioral skills” and is composed of the following
defining characteristics (clinical indicators): forgetful-
ness, an inability to learn new skills, inability to learn
new information, inability to recall if a behavior was
carried out, inability to carry out a previously learned
skill, inability to recall events, inability to recall factual
information, inability to retain new skills, and inability
to retain new information (Herdman & Kamit-
suru, 2014).

Despite inclusion in the NANDA-I taxonomy since
1994, no study that has identified accurate measures for
the diagnosis of impaired memory in patients who have
experienced a stroke was identified in the literature. In
addition, some authors have argued that nurses often
use vague and inconsistent criteria when identifying the
presence of cognitive deficits in clinical practice and
robust studies are needed to develop tools that facilitate

accurate evaluations of patient health status
(Carpenito, 2017).
In a study conducted by Chaves, Barros, and Marini

(2010), a panel of experts validated the content of the
nursing diagnosis of impaired memory by using the
method proposed by Fehring (1987), concluding that
“aging” should be included as one of the defining char-
acteristics in the diagnosis. However, the authors did
not develop a clinical validation study of this diagnosis
and suggested that this topic warranted further study.
Montoril et al. (2016) clinically validated the use of the
nursing diagnosis of impaired memory in an institution-
alized elderly population and emphasized the impor-
tance of this type of study to enhance the validity of the
diagnoses included within the NANDA-I taxonomy and
to develop tools to more accurately assess the health
status of patients.
At this point, diagnostic accuracy studies have been

conducted to determine the ability of a clinical indicator
to differentiate between alternate states of health; that
is, to correctly classify patients with and without a nurs-
ing diagnosis (Lopes, Silva, & Araújo, 2012; Zhou,
Obuchowski, & Mcclish, 2011). The main diagnostic
accuracy measures that have been described previously
in the literature are “sensitivity” and “specificity.” Sen-
sitivity refers to the ability of a clinical indicator to cor-
rectly identify the presence of a defining characteristic in
individuals with a given nursing diagnosis. Moreover,
specificity refers to the ability of a clinical indicator to
correctly identify the absence of this defining character-
istic in patients without a particular nursing diagnosis
(Lopes et al.).
Thus, clinical indicators with a good diagnostic accu-

racy might help to guide nurses in developing care plans
and contribute to the provision of evidence-based care
to patients with a stroke with memory deficits. Accord-
ingly, the aim of this study was to validate the nursing
diagnosis of impaired memory in patients with a stroke.
Second, it was sought to calculate the measures of diag-
nostic accuracy for the clinical indicators of impaired
memory and to analyze the relationship between the
patients’ demographic characteristics and the diagnostic
accuracy of these indicators.

METHODS

Design and sample
A diagnostic accuracy study that evaluated the defining
characteristics of the nursing diagnosis of impaired
memory was conducted that included patients with a
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stroke who were admitted to a specialized unit of a gen-
eral hospital that was located in north-eastern Brazil.
The ethics committee of the hospital where the study
was developed approved the study and informed con-
sent was obtained from the patients and/or family mem-
bers after presentation of the objectives, research
methods to be used, and potential complications.

Patients over the age of 18 years of both sexes, admit-
ted in the first 48 h, immediately diagnosed with a
stroke that was confirmed by a medical report, who
were conscious, able to verbalize, without using sedative
drugs and mechanical ventilation, were sampled consec-
utively. The study’s exclusion criteria included the pres-
ence of verbal deficits that prevented interaction during
the data collection, disorientation states, and neurologi-
cal comorbidities that could affect memory, including
Alzheimer’s and Parkinson’s disease.

The sample size was established according to the rec-
ommendations for latent class models and was based on
the relationship between the number of patients and
clinical indicators to be studied (Swanson, Lindenberg,
Bauer, & Crosby, 2012). A total of 13 individuals was
considered for each evaluated defining characteristic
(a total of nine), resulting in an initial estimated sample
size of 117 patients. It was decided to add six more
patients to compensate for possible sample or informa-
tion loss and therefore a total of 123 patients was
enrolled.

Data collection
A data collection instrument was developed to collect
the sociodemographic, clinical, and cognitive assess-
ment data, including questions and clinical assessments
in order to identify the nine defining characteristics of
impaired memory. The defining characteristic “inability
to retain new skills” is not included in the current ver-
sion of the NANDA-I taxonomy; however, this charac-
teristic was evaluated in this study because at the time
of the data collection, it was still part of the list (earlier
version: 2012–2014). The defining characteristic “for-
gets to carry out a behavior at the scheduled time” was
not evaluated because the activities of hospitalized
patients follow the pre-established routine of their
admitting institution.

The defining characteristics of impaired memory were
evaluated by using conceptual and operational defini-
tions that were adapted from studies conducted by
Montoril et al. (2016) and Souza and Santana (2011),
as follows:

1 Forgetfulness: a difficulty in remembering the details
of recent events or facts, without prejudice towards
the activities of daily living. This characteristic was
considered present when, after being asked, the
patient could not provide the names of their children
or parents.

2 Inability to learn new skills: deficits in the learning,
acquisition, recording, and decoding of new skills for
the execution of activities that have not been experi-
enced previously. For the evaluation of this character-
istic, the evaluator demonstrated the use of, and
asked the patients to memorize, the unlock code for a
smartphone. This characteristic was considered to be
present when the patient was not able to remember
how to unlock the smartphone immediately after
explanation.

3 Inability to learn new information: an impairment in
the ability to learn, decode, record, and store new
information that is different from that which has
been previously stored. This characteristic was evalu-
ated by the presentation of an unknown object (elec-
trode or catheter) and was considered to be present
when the patient was not able to recall the object’s
name immediately after an explanation of its
characteristics.

4 Inability to recall if a behavior was carried out: a
decrease in the processing, abstraction, and judg-
ment of previously conducted behaviors. This char-
acteristic was evaluated based on reports from
caregivers or nurses regarding the patient’s ability to
recall the performance of a recent behavior, such as
the administration of medication or maintenance of
bodily hygiene, a few hours after its completion.
The characteristic was considered to be present
based on reports of the inquiries from patients
about their performance of previously conducted
behaviors.

5 Inability to carry out a previously learned skill: the
impairment of the ability to carry out an action or
previously perceived, coded, and stored skill. The
characteristic was considered to be present based on
the patient’s inability to draw a clock with a certain
time that was set by the examiner.

6 Inability to recall events: a difficulty in the ability to
evoke or remember facts, events, or episodes that
were recently experienced or experienced for a long
period of time. This characteristic was considered to
be present if the patient did not remember if he or she
had received visits from relatives or friends while in
the inpatient unit. The caregiver or nursing staff con-
firmed or not the patient’s response.
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7 Inability to recall factual information: a decrease in
the ability to recall information that had been
acquired days, weeks, or years ago. The researcher
asked the dates of the patient’s birth and their diag-
nosis with a chronic illness, such as diabetes or hyper-
tension. The researcher checked the veracity of the
responses with the caregiver. This characteristic was
considered to be present when the patient did not
remember one or more of the answers to these
questions.

8 Inability to retain new skills: a reduction in the capac-
ity for recording, storing, and encoding new skills,
without interfering with the acquisition of new learn-
ing. The characteristic was considered to be present
if, at the end of the evaluation, the patient did not
remember the process that was used to unlock the
smartphone that had been taught at the beginning of
the evaluation, as described in the evaluation of the
second defining characteristic.

9 Inability to retain new information: an impairment of
the recording, storing, and encoding of new informa-
tion, without interfering with new learning. The char-
acteristic was considered to be present if the patient
was not able to recall the name of the unknown
object that was used in the evaluation of the third
defining characteristic at the end of the assessment.
The average time between the assessment of the char-

acteristics for the inability to learn new skills or new
information and the characteristics related to the inabil-
ity to retain new skills or new information was 30 min.

Data analyses
The data were analyzed statistically by using R soft-
ware, v. 3.2 (R Foundation for Statistical Computing,
Vienna, Austria). The descriptive analyses that were
conducted included the calculation of proportions and
their confidence intervals for the qualitative variables
and measures of central tendency and dispersion for the
quantitative variables. The Jarque-Bera test was applied
to verify the normality of the quantitative data and t-
tests were used to identify differences in the mean age
and the presence of the defining characteristics among
the patients. Mann–Whitney U-tests were used to iden-
tify differences in the amount of education (asymmetric
and non-normal distribution), according to the presence
of each defining characteristic.

In this study, sensitivity referred to the proportion of
patients with the nursing diagnosis in which the indica-
tor was present, while specificity was the proportion of
individuals without a diagnosis for which the indicator

was absent (Lopes et al., 2012). Latent class analysis
was used to verify the sensitivity and specificity of each
defining characteristic. This is a statistical technique
based on the assumption that a variable that is not
directly observable (nursing diagnosis) determines the
associations between the observable variables (defining
characteristics) (Collins & Lanza, 2010). A random-
effects model, based on two latent classes, was used to
calculate the sensitivity, specificity, and their respective
95% confidence intervals (Qu, Tan, & Kutner, 1996).
This type of model is used when there is conditional
dependence between the variables. The likelihood ratio
test (G2) was applied to the latent class models to verify
goodness-of-fit.
A defining characteristic was considered to be statisti-

cally valid if at least one of their confidence intervals
(either for sensitivity or specificity) was higher than, and
did not include, the value of 0.5. An initial latent class
model that included all the characteristics initially was
constructed and regarded as the null model. From this
model, the defining characteristics that demonstrated
the worst performance, as measured by the values of
their confidence intervals, were sequentially deleted
until the goodness-of-fit tests indicated adequacy of the
model (non-significant G2-test). Next, the same proce-
dure was used for the subgroups of patients who were
aged above and below 60 years and with the duration
of education above and below 4 years. These variables
were chosen based on their significant associations with
the defining characteristic frequency.

RESULTS

Regarding the sociodemographic data (Table 1), there
was a slight predominance of women (53.6%), patients
with a reported mean of education duration of
5.37 years (standard deviation [SD]: 5.15), and a mean
age of 58.66 years (SD: 15.94). The average length of
stay in the inpatient unit among the patients was
5.91 days (SD: 4.68). The participants in this study had
a National Institutes of Health Stroke Scale score of
5, with no visual or speech impairment. The brain
lesions were most frequently identified in the limbic and
thalamic regions in the patients who underwent com-
puted tomography. The defining characteristics that
were present in the majority of patients included the
inability to retain new skills, inability to retain new
information, inability to learn new skills, and inability
to carry out a previously learned skill. All the other
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defining characteristics were present in <14% of
patients (Table 2).

The following five defining characteristics were iden-
tified significantly more frequently in the older individ-
uals: an inability to learn new skills (55.2% vs 61.6%,
t = −2.26, d.f. = 121, P = 0.025), inability to carry out
a previously learned skill (53.6% vs 63.1%, t = −3.44,
d.f. = 121, P < 0.001), inability to recall events
(57.7% vs 65.3%, t = −2.58, d.f. = 27.20, P = 0.015),
inability to recall factual information (57.8% vs
64.7%, t = −2.41, d.f. = 28.32, P = 0.023), and inabil-
ity to retain new information (53.3% vs 62.4%,
t = −3.22, d.f. = 121, P = 0.002). Of the previously
described characteristics, four were also significantly
associated with the duration of education and the fol-
lowing characteristics were more frequently identified

among those individuals with less education: an inabil-
ity to learn new skills (6.0% vs 3.0%, w = 2442,
P = 0.003), inability to carry out a previously learned
skill (3.0% vs 5.5%, w = 2652, P < 0.001), inability
to recall events (3.0% vs 4.0%, w = 1085, P = 0.031),
and inability to retain new information (3.0% vs
6.0%, w = 2590, P < 0.001). Beyond these character-
istics, the inability to retain new skills also was
observed more frequently among those individuals
with fewer years of education (3.0% vs 5.0%,
w = 2304, P = 0.012).

Only the defining characteristics for the inability to
retain new skills and inability to learn new skills dem-
onstrated sensitivity values >75%. In contrast, all the
defining characteristics demonstrated values >85% for
specificity, which was especially high for the inability to
learn new skills, forgetfulness, and the inability to learn
new information indicators. In this study, the preva-
lence of impaired memory was estimated to be 61.61%
(Table 3).

The analysis of the diagnostic accuracy measures by
using the latent class models, with adjustment for age,
indicated that the defining characteristic for the inabil-
ity to retain new skills had high sensitivity and the
defining characteristics for forgetfulness and an inabil-
ity to learn new information had high specificity
among those individuals who were <60 years, with a
prevalence of impaired memory of 39.34%. Among
the individuals who were aged >60 years, two defining
characteristics achieved a sensitivity and specificity
>70%: the inability to learn new skills and the inabil-
ity to carry out a previously learned skill. In this age
group, the prevalence of this diagnosis was estimated
at 65.16% (Table 4).

The latent class model, with adjustment for educa-
tion, identified four defining characteristics among the
individuals with <4 years of schooling. The characteris-
tics of the inability to learn new skills and inability to
retain new skills demonstrated high specificity and sen-
sitivity. The other characteristics demonstrated higher
values for specificity than sensitivity, including forget-
fulness and the inability to learn new information. The
estimated prevalence of this diagnosis within this group
of patients was 62.44%. In contrast, seven defining
characteristics were identified in the adjusted latent class
model for the group of patients with education of
≥4 years of schooling. In this model, the defining char-
acteristics of the inability to learn new skills, inability to
learn new information, inability to recall if a behavior
was carried out, inability to recall events, and inability
to retain new skills demonstrated high sensitivity and

Table 1 Sociodemographic characteristics of the patients with
a stroke

Variable
N or

mean (SD)

% or
median
(IQR)

95% CI or
P-value*

Sex
Female 66.00 53.60 44.5–62.6
Male 57.00 46.40 37.4–55.5

Age (years) 58.66 (15.94) 60.00 (21.00) 0.089
Length of

stay
(days)

5.91 (4.68) 5.00 (4.00) <0.001

Schooling
(years)

5.37 (5.15) 4.00 (10.00) 0.005

* Jarque-Bera test. CI, confidence interval; IQR, interquartile range;
SD, standard deviation.

Table 2 Defining characteristics of impaired memory in
patients with a stroke

Defining characteristics N % 95% CI

Inability to retain new skills 73 59.3 50.1–67.9
Inability to retain new information 72 58.5 49.3–67.2
Inability to learn new skills 67 54.5 45.3–63.4
Inability to carry out a previously

learned skill
65 52.8 43.7–61.8

Inability to recall if a behavior was
carried out

17 13.8 8.5–21.5

Inability to recall events 15 12.2 7.2–19.6
Inability to recall factual

information
15 12.2 7.2–19.6

Forgetfulness 12 9.7 5.3–16.8
Inability to learn new information 12 9.7 5.3–16.8

CI, confidence interval.
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specificity, while the forgetfulness and inability to recall
factual information characteristics demonstrated only
high specificity. The prevalence of the diagnosis in this
group was estimated at 56.93%.

DISCUSSION

The incidence of a stroke has been found to be similar
in men and women, but women might have less

Table 3 Sensitivity and specificity with 95% confidence intervals (CIs) of the defining characteristics of impaired memory, based
on latent class analysis

Defining characteristic Sensitivity (95% CI) Specificity (95% CI)

Forgetfulness 0.1424 (0.0620–0.2326) 0.9752 (0.9108–1.0000)
Inability to learn new skills 0.8862 (0.7612–1.0000) 0.9996 (0.9215–1.0000)
Inability to learn new information 0.1289 (0.0546–0.2176) 0.9527 (0.8646–1.0000)
Inability to recall if a behavior was

carried out
0.1553 (0.0731–0.2483) 0.8897 (0.7741–0.9726)

Inability to recall events 0.1427 (0.0628–0.2347) 0.9113 (0.8075–0.9826)
Inability to recall factual information 0.1163 (0.0428–0.1915) 0.8700 (0.7491–0.9596)
Inability to retain new skills 0.9286 (0.8159–1.0000) 0.9367 (0.8026–1.0000)
Prevalence of impaired memory:

61.61%
G2: 128.48; d.f.: 108; P = 0.087

Table 4 Sensitivity and specificity of the defining characteristics of impaired memory, as estimated by latent class models with
adjustment for age and education

Defining characteristic Sensitivity (95% CI) Specificity (95% CI)

Age < 60 years old
Forgetfulness 0.2500 (0.0013–0.9584) 1.0000 (1.0000–1.0000)
Inability to learn new information 0.1667 (0.0098–0.6788) 1.0000 (1.0000–1.0000)
Inability to retain new skills 1.0000 (1.0000–1.0000) 0.7567 (0.0003–0.9979)
Prevalence of impaired memory:

39.34%
G2: 6.11e-09; d.f.: 1; P = 1.000

Age ≥ 60 years old
Inability to learn new skills 0.8088 (0.6008–0.9269) 0.7071 (0.5335–0.8498)
Inability to carry out a previously

learned skill
0.7568 (0.5588–0.8742) 0.7024 (0.5263–0.8583)

Prevalence of impaired memory:
65.16%

G2: 2.75e-11; d.f.: 1; P = 1.000

Schooling < 4 years
Forgetfulness 0.2115 (0.0974–0.4155) 1.0000 (1.0000–1.0000)
Inability to learn new skills 0.9999 (0.9972–1.0000) 0.9042 (0.0000–0.9996)
Inability to learn new information 0.2115 (0.1062–0.4153) 1.0000 (1.0000–1.0000)
Inability to retain new skills 0.9999 (0.9892–1.0000) 0.8037 (0.0123–0.9970)
Prevalence of impaired memory:

62.44%
G2: 2.33; d.f.: 6; P = 0.887

Schooling ≥ 4 years
Forgetfulness 0.1253 (0.0274–0.2464) 1.0000 (0.9656–1.0000)
Inability to learn new skills 0.8024 (0.5568–1.0000) 1.0000 (0.8855–1.0000)
Inability to learn new information 0.0735 (0.0000–0.1603) 0.9323 (0.7792–1.0000)
Inability to recall if a behavior was

conducted
0.0736 (0.0000–0.1728) 0.8663 (0.6795–0.9682)

Inability to recall events 0.0999 (0.0195–0.2083) 0.9662 (0.8567–1.0000)
Inability to recall factual information 0.1513 (0.0434–0.3021) 1.0000 (0.9670–1.0000)
Inability to retain new skills 0.9022 (0.6474–1.0000) 1.0000 (0.8187–1.0000)
Prevalence of impaired memory:

56.93%
G2: 52.46; d.f.: 55; P = 0.572

CI, confidence interval.
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favorable outcomes, including a higher probability of
hospitalization and a higher level of cognitive impair-
ment, as was noted in the current sample. The risk fac-
tors for a stroke that are exclusive to women include
pregnancy, the use of oral contraceptives, and the use of
exogenous hormonal treatment for menopausal symp-
toms (Lidegaard, Nielsen, Skovlund, &
Løkkegaard, 2012).

Brainin et al. (2014) assessed the occurrence and
course of cognitive deficits at the first and sixth month
poststroke and found a higher frequency of memory
deficits in women in the first month after the stroke. In
addition, the participants who were evaluated 1 month
after the cerebrovascular event who showed deficits in
cognitive functions (language, memory, and abstract
thinking) were older, had less education, and were more
frequently female, corroborating the findings of this
study.

Similar results also were reported by Levine et al.
(2015), who identified an association between a stroke
and declines in global cognitive function, new learning,
and executive function during both the acute phase and
years after the event. In addition, other studies have
suggested that the recurrence of a stroke is associated
with cognitive decline (Wang, Capistrant, Ehntholt, &
Glymour, 2012). Unfortunately, these data were not
collected in the present study, such that further research
to verify the relationship between impaired memory
and recurrent episodes of a stroke is recommended.

A cohort study by Wang et al. (2012) compared the
memory performance in persons who later suffered
strokes, persons who later had fatal outcomes after a
stroke, and persons who never reported an episode of a
stroke. In the comparison of the annual rate of memory
change, the decline in memory was faster among the
respondents who later suffered a fatal stroke, followed
by the respondents who later survived a stroke, and
finally the healthy participants. That is, a decline in
memory was present in all the participants, but their
memory had declined nearly twice as fast in those who
later suffered a fatal stroke.

Regarding the defining characteristics of impaired
memory that were identified in the general latent class
model, Jokinen et al. (2015) noted that injuries caused
clinically important deficits in learning and short-term
memory, thus justifying the high frequency of the defin-
ing characteristics of the inability to retain new skills,
inability to retain new information, and inability to
learn new skills that was identified in this study. The
same authors also reported that damage affected the
execution of previously learned movements, resulting in

an impaired ability to reproduce those movements.
Thus, in that study, the patients with apraxia could not
reproduce a previously learned movement when faced
with an evocative stimulus and this might explain the
frequency of the defining characteristic of the inability
to carry out previously learned skills that was observed
in this study.

There was insufficient data to analyze the relationship
between the affected cerebral hemisphere and the possi-
ble defining characteristics of impaired memory. There-
fore, it is recommended that further studies be
conducted to evaluate this topic.

The defining characteristic of the inability to retain
new skills achieved the highest level of sensitivity and
specificity that was identified in the analyses that were
carried out in this study. However, it is necessary to
keep in mind that, in addition to memory processes, this
defining characteristic involves other skills that also are
affected by a stroke, such as motor deficits, that can
influence the learning of new skills, which might justify
the measures of diagnostic accuracy that were observed
in this study’s sample.

In the latent class models, with adjustment for age
and education, the nursing diagnosis of impaired mem-
ory had a higher prevalence in the older participants
and those who had fewer years of education. These
findings are consistent with a study that was conducted
by Jokinen et al. (2015), which identified poorer cogni-
tive performance after a stroke among individuals with
lower educational levels and who were older. Although
mild memory impairment is common in persons with
advancing age, it is important to differentiate between
the memory loss that is associated with aging and the
memory loss that is associated with various degenera-
tive dementias. Memory functions have been found to
be vulnerable to a variety of clinical conditions, includ-
ing neurodegenerative diseases and strokes (Brainin
et al., 2014).

The high prevalence of impaired memory among the
persons with lower educational levels that was identified
in this study might be associated with a lower level of
intellectual stimulation throughout life, which has been
considered to be a risk factor for diseases that cause
memory deficits. A meta-analysis that was conducted by
Elliott and Parente (2014) showed that, in addition to
maintaining a healthy lifestyle, mental stimulation,
whether through education, lifestyle, new experiences,
or cognitive rehabilitation, helped to maintain or
improve cognitive functioning. Education remains one
of the most important predictors of memory functioning
in old age. The same authors argued that the acquisition
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of formal education experiences was associated with the
decreased development of cognitive problems and
dementia rates with advancing age.

This study’s findings suggested that the refinement
and improvement of some components of the impaired
memory diagnosis that was proposed by NANDA-I
might be necessary, especially in relation to some defin-
ing characteristics that are not specifically related to
memory. Although the study identified good clinical
indicators for the nursing diagnosis of impaired mem-
ory in patients with a stroke, favoring the development
of strategies to improve the nursing care provided to
this population, it is necessary to take into account the
specific characteristics of the included sample, including
their age, level of education, and psychosocial and cul-
tural factors.

In addition, some limitations of this study should be
taken into account, including a lack of knowledge about
the presence of subclinical neurodegenerative diseases
that affect memory, lack of accurate information
regarding the occurrence of other episodes of a stroke,
and the low clinical spectrum of strokes that was
observed in the current sample. Furthermore, the partic-
ular characteristics of the individuals who composed
this sample, such as those with a low educational level,
age, and hospitalization, also might have influenced the
findings. Thus, the results could be different among
patients in other clinical conditions, particularly among
persons in home care and with different levels of educa-
tion and age.

RELEVANCE TO CLINICAL
PRACTICE

This study examined the accuracy of the clinical indica-
tors for the nursing diagnosis of impaired memory in
patients with a stroke. All of the defining characteristics
that were assessed in this study were identified in the
included sample. It was observed that the diagnosis was
more prevalent among older individuals and those with
less education.

Defining the characteristics of impaired memory with
better diagnostic accuracy included the inability to learn
new skills and inability to retain new skills. Among the
participants who were <60 years, the inability to retain
new skills indicator was the defining characteristic that
demonstrated the best performance, while among the
older individuals, the inability to carry out a previously
learned skill and the inability to learn new skills indica-
tors performed best. Moreover, the inability to learn

new skills and the inability to retain new skills indictors
indicators demonstrated the highest level of diagnostic
accuracy among the individuals with less education.

CONCLUSION

The identification of memory deficits in patients with a
stroke should be considered to be indicative of more
severe cognitive impairment. Thus, nurses may use the
results of this study to guide their diagnostic inferences
and to identify patients with impaired memory by using
a small number of clinical indicators with a good diag-
nostic accuracy. In addition, the strategies that were
used in this study to assess these indicators enabled the
performance of a rapid analysis, including adjustment
for age and education, allowing for a more targeted
assessment that may be used to establish interventions
that are designed to limit the loss of memory and to pre-
vent the emergence of other cognitive deficits.
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