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ABSTRACT

Purpose: To assess the association between vulnerable populations and nursing care

needs, using NANDA-I diagnostics, in the population of the Canary Islands, Spain.

Methods: Nursing social epidemiology study. Cross Mapping of Medical Records to

NANDA-I to Identify Nursing Diagnoses in a Population usinga medical, epidemiologi-

cal follow-up study of a cohort of 7,190 people. The level of vulnerability of the partic-

ipants was assigned, among those who were also assigned nursing diagnoses, using the

“ICE index” to calculate the expected associations.

Findings: The most prevalent nursing diagnosis in our sample was Sedentary lifestyle

(60.5%), followed by Ineffective health self-management (33.8%) and Risk-prone health

behaviour (28.7%). Significant differences were found by sex, age group and social class,

with the nursing diagnoses included in the study being more prevalent among the most

socio-economically disadvantaged social class.

Conclusions: : The cross-mapping method is useful to generate diagnostic information

in terms of care needs, using the NANDA-I classification. The expected associations

between high social vulnerability and care needs have been verified in a comprehensive

and representative sample of the Canarian population (Spain).

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.
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2 FERNANDEZ-GUTIERREZ ET AL.

Implications for nursing practice: From an epidemiological perspective, identifying nurs-

ing diagnoses at the population level allows us to find the most prevalent needs in the

different community groups and to focus appropriate nursing interventions for their

implementation and impact assessment.

KEYWORDS

Cross-mapping, nursing care, nursingepidemiology, social determinantsof health, standardizednurs-
ing terminology

Resumen

Objetivo: Evaluar la asociación entre las poblaciones vulnerables y las necesidades de

cuidados de enfermería, utilizando la clasificación diagnóstica NANDA-I, en la población

de las Islas Canarias, España.

Métodos: Estudio de epidemiología social enfermera. Mapeo cruzado de registros médi-

cos con la clasificación NANDA-I para identificar los diagnósticos de enfermería en una

población mediante un estudio de seguimiento médico y epidemiológico de una cohorte

de 7.190 personas. Se asignó el nivel de vulnerabilidad de los participantes, entre los que

también se asignaron diagnósticos de enfermería, utilizando el “índice REI” para calcular

las asociaciones esperadas.

Resultados:El diagnóstico de enfermeríamás prevalente en nuestramuestra fue Estilo de

vida sedentario (60,5%), seguido deAutogestión ineficaz de la salud (33,8%) y Tendencia a

adoptar conductas de riesgo para la salud (28,7%). Se encontraron diferencias significati-

vas por sexo, grupo de edad y clase social, siendo los diagnósticos de enfermería incluidos

en el estudio más prevalentes entre la clase social más desfavorecida socioeconómica-

mente.

Conclusiones: El método de mapeo cruzado es útil para generar información diagnóstica

en términos de necesidades de cuidados, utilizando la clasificaciónNANDA-I. Se han veri-

ficado las asociaciones esperadas entre alta vulnerabilidad social y necesidades de cuida-

dos en unamuestra amplia y representativa de la población canaria (España).

Implicaciones para la práctica enfermera:Desdeunaperspectiva epidemiológica, la iden-

tificación de los diagnósticos de enfermería a nivel poblacional permite encontrar las

necesidades más prevalentes en los diferentes grupos de la comunidad y focalizar las

intervenciones enfermeras adecuadas para su implementación y evaluación de impacto.

PURPOSE

Care needs are the central object of nursing diagnoses that require

critical reasoning in order to make a clinical judgment about human

responses to health and illness. Nursing diagnosis allows nurses to

organize care and focus on identifying and prioritizing care needs of an

individual or population. The most prevalent classification of nursing

diagnosesworldwide is NANDA-I (Herdman et al., 2021). This diagnos-

tic language has great importance in identifying and labeling not only

an individual’s nursing care, but also priority nursing care needs for dif-

ferent population groups (Brito-Brito et al., 2016).

The starting hypothesis of this research work is that nursing care

needs, identified according to the NANDA-I classification, are more

prevalent among people who experience socioeconomic vulnerabili-

ties. In linewith this approach, this study aims to assess the association

between such vulnerable populations in the Canary Islands of Spain

and nursing care needs, using NANDA-I diagnoses.

BACKGROUND

Primary health care (PHC) nurses in the public health service of the

Canary Islands, Servicio Canario de la Salud (SCS), use the NANDA-

I classification of nursing diagnoses to record, in electronic health

records, the care needs they identify in the community context.

According to the Spanish law, Ley 14/1986, General de Sanidad, and

the Spanish Constitution, article 43, all the residents in Spain, no mat-

ter if legal or not, have the right to public healthcare assistance. The

population assigned to the SCS is around 2,000,000 people. However,

36% were at risk of economic vulnerability or social exclusion in 2018
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(National Institute of Statistics, 2019). This level is 10%higher than the

national average and the third-highest rate out of the 17 health regions

in Spain.

In the 19th century, Virchow illustrated the association of a higher

frequency of illness and death as a consequence of people’s economic

positions (Bohenheim, 1957). Vulnerability from a health perspective

includes limited access to economic resources, marginalized sociocul-

tural status, and personal characteristics such as age, gender, occu-

pation, education, and environmental accessibility to health services

(Cohen et al., 2017; De Chesnay & Anderson, 2019). Promoting health

resources makes it possible to modulate social differences by counter-

acting them to enhance individual and community capabilities in disad-

vantaged environments (Roy et al., 2018).

Current efforts to identify and address social inequalities in health

have produced guidance documents such as the Lalonde Report

(Lalonde, 1974) and the Report of the Working Group on Inequalities

in Health (Townsend et al., 1988). Morbidity and mortality are higher

among vulnerable populations, and it is known that there is a gradient

in health that is inversely proportional to the level of vulnerability and

social position (Marmot, 2017). Implicit in the concept of social deter-

minants of health is the fact that disease and health are not randomly

distributed among social groups nor are the resources allocated to dis-

ease prevention (Havranek et al., 2015).

Some studies have identified the most prevalent nursing diag-

noses in socioeconomically disadvantaged populations (Da Silva et al.,

2018) and, more recently, a nursing diagnosis has been proposed

for people experiencing unemployment (Bocchino et al., 2017). How-

ever, the relationships between the level of vulnerability and the

prevalence of nursing care needs have not been described in large

and representative population samples using the NANDA-I diagnostic

terminology.

METHOD

This is a nursing, social epidemiology study (Brito-Brito et al., 2016)

applying the cross-mapping method for the identification of NANDA-I

diagnoses on data from the “CDC-Canarias” cohort (Cabrera de León

et al., 2008). “CDC-Canarias” is a medical, epidemiological follow-

up study of a cohort of 7,190 people, representative of the age,

sex, and geographical distribution of the Canary Islands popula-

tion to identify risk factors for cancer, diabetes, and cardiovascular

diseases.

Data collection procedure

Cross-mapping allows comparing terms from different terminologies

to determine their semantic equivalence (Dt’Agostino et al., 2020;

Goossen, 2006).

The “CDC-Canarias” database has 166 information items dis-

tributed in 956 fields for the period 2000–2016. The procedure for

using these data consisted of five phases:

1. The exploration and identification of data for formulating NANDA-

I nursing diagnoses were performed. A priori 170 variables were

selected to be combined by cross-mapping.

2. A cross-mapping was performed with variables and combinations

with NANDA-I labels, their defining characteristics, related factors,

risk factors, at risk population, and associated conditions. Seman-

tic equivalences (Frauenfelder et al., 2016) were validated by the

degree of consensus in a focus group of eight experts. To consider

members of the focus group as experts, their training and care expe-

riencewere taken into account, and they had tomeet at least one of

the following four criteria: to have aminimum of 50 hours of formal

training in nursing methodology, to have at least five years’ experi-

ence of clinical practice, and teaching or researchwith standardized

nursing languages (Lopes et al., 2010). The consensus of the experts

was explored in successive rounds until at least a 75% agreement

level was reached.

3. NANDA-I diagnoses obtained are attributed to the “CDC-Canarias”

sample subjects. The consistency of these assignments is verified in

each subsample by reproducing known relationships of these diag-

noses with health problems and demographic characteristics.

4. The income, crowding index, andeducation (ICE) index is a validated

quantitative indicator not based on occupation or employment sta-

tus to classify the adult population according to their social vulner-

ability and its impact on health (Cabrera de León et al., 2009). The

ICE index is assigned to the subjects of the “CDC-Canarias” sample,

selecting those belonging to themost vulnerable range and the less

vulnerable ones for the present study. In this subsample, the veri-

fication of the assignment’s consistency is achieved by replicating

known associations between vulnerability, age, sex, and suffering

from chronic diseases.

5. The determination of associations between NANDA-I diagnoses

and social vulnerability in each subsample is established with the

diagnoses mentioned in point 3 and with the ICE index in point 4.

Prechecks on the consistency of NANDA-I label assignments and

ICE scores support the credibility of these associations.

Variables and instruments

Variables contained in the “CDC-Canarias” database usedwere:

∙ Sociodemographics: sex, age, education, family income per capita.

∙ Lifestyle: smoking, alcohol consumption, daily physical activity dur-

ing work and leisure time, Hours of nightly sleep, excessive per-

ceived stress.

∙ Family medical history: health problems suffered by father, mother,

paternal or maternal grandparents.

∙ Diet: adherence to the Mediterranean diet, eating out or eating in

between meals daily, consumption of sugary drinks per week, fluid

intake below daily recommendations.

∙ Health problems and adherence to treatment: diagnosed diseases,

risk factors for cancer, diabetes or cardiovascular problems, adher-

ence to prescribed treatments.
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∙ Level of vulnerability: The score on the ICE index (Cabrera de León

et al., 2009) assigned to the subjects in the sample (4–21 points)

is stratified into quintiles, selecting the two lowest extremes as a

most vulnerable and the highest as less vulnerable, in accordance

with the distribution of the Canarian population at risk of poverty

and social exclusion and with a medium-high socioeconomic level

(National Institute of Statistics, 2019).

Data analysis

Data were analyzed with IBM SPSS v.24.0. The characteristics of the

sample were described by summarizing nominal variables with the

absolute and relative frequencies of their categories. The scale vari-

ables are expressed with the mean (SD), as they follow a normal dis-

tribution verified by the Kolmogorov–Smirnov test. The consistency

of the NANDA-I labels and the ICE index assignment was verified by

checking the replication of their known correlates with other charac-

teristics of the subjects by means of the Pearson χ2 test or the Fisher
exact test when necessary. The associations between ICE index social

vulnerability andNANDA-I diagnoses were estimated in the sameway.

These associations were corroborated by estimating the crude and

age- and sex-adjusted relative risks of receiving a NANDA-I diagnos-

tic label for having the condition of vulnerability using binary logistic

regression models with sex and age as covariates. Statistical signifi-

cance was set at P< 0.05.

Ethical considerations

The “CDC-Canarias” study was approved by the Ethics Committee of

theNSCandelariaUniversityHospital (Tenerife, Canary Islands, Spain).

All participants gave their written informed consent where they were

asked for authorization to use both the data collected through ques-

tionnaires and microbiological laboratory analytical tests and biolog-

ical samples preserved anonymously in other studies nested in the

follow-up of the cohort.

RESULTS

Fifty-six percent of the 7,190 people in the initial “CDC-Canarias” sam-

ple were women, and the average age was 43, with 13% being 60 or

older. Forty-one percent of the subjects suffered from respiratory dis-

eases, 28% from obesity, 20% from high blood pressure (HBP), 16%

from diabetes mellitus (DM), 2% from cancer, 2% from acute myocar-

dial infarction (AMI), and 1% from cerebral thrombosis or hemor-

rhage. Thirty percent had other health problems, and 41% had been

in hospital for more than 24 hours in the previous year. The remain-

ing sociodemographic and clinical characteristics, exposure factors,

and other issues of medical–epidemiological interest of the “CDC-

Canarias” sample have been previously published (Cabrera de León

et al., 2008) and are not used here as they are not the subject of this

study.

The ICE index score for the subjects in the sample assigned 2,876 of

them to the quintiles corresponding to the most vulnerable and 1,438

to the quintile of less vulnerable. The verification of the consistency of

the level of vulnerability assignment to the subjects of this subsample

with respect to health problems produced, for HBP, 748 cases (26%)

among the most vulnerable compared with 187 (13%) among the less

vulnerable (P < 0. 001); for DM, 316 cases (11%) versus 43 (3%) (P <

0.001); for AMI, 115 cases (4%) versus 29 (2%) (P<0.001); and for obe-

sity, 1,007 cases (35%) versus 201 (14%) (P< 0.001). The age, by group,

of the 4,314 subjects belonging to the quintiles to be compared accord-

ing to level of vulnerability was distributed for the most vulnerable in

903 (21%) in the 18–39-year-old age group, 1,556 (36%) in the 40–59-

year-old age group and417 (90%) in the 60-year-old ormore age group

(P < 0.001), with the correlation between age as a continuous variable

and ICE index for this subsample of −0.28 (P < 0.001). There was not,

as expected, a higher prevalence of vulnerability in women.

With the information available in the database and after apply-

ing cross-mapping, 15 diagnostic statements were obtained from the

2021–2023 NANDA-I classification. The nursing diagnoses were con-

structed by the final combination of 31main variables (Table 1). A total

of eight problem-focuseddiagnoseswere formulated, oneofwhichwas

community-based, and seven risk diagnoses. Table 1 shows the iden-

tified diagnoses, the component aspects of these diagnoses contained

in the database, the corresponding diagnostic indicators in NANDA-I,

the rules for obtaining these diagnoses, the number of rounds held to

arrive at a consensus on all these aspects, and the degree of agreement

achieved in the last round.

The number of subjects to whom the NANDA-I diagnostic labels

derived from the previous phase could be assigned varied depend-

ing on the target population of the diagnosis and the availability of

the necessary data on the subjects in the “CDC-Canarias” database.

These assignments ranged from a minimum of 184 (2.6% of the sam-

ple) for the risk of frail elderly syndrome (00231) label to a maximum

of 4,352 (60.5%) for Sedentary lifestyle (00168). Details of the num-

ber of assignments that could bemade for each of the 15 diagnoses are

shown in the first data column of Table 2, which presents the results of

the consistency check of the assignment of these labels with respect to

sex and age.

Of the 4,314 subjects that made up the “CDC” subsample for the

most vulnerable and less vulnerable, the subjects with an assignment

of the diagnostic labels derived from this base ranged from 132 (1.8%

of the total sample) for risk for frail elderly syndrome (00231) to 2,775

(38.6%) for sedentary lifestyle (00168). The first column of data in

Table 3 shows the sizes of these subsamples for each of the 15 diagnos-

tic labels obtained. Table 3 also shows the results of the NANDA-I esti-

mation of the association between level of vulnerability and diagnosis

by comparing the relative frequencies of assignment of each diagnos-

tic label among level of vulnerability and the estimation of the absolute

and age- and sex-adjusted risks of receiving a diagnosis as a function of

belonging to themost vulnerable group.
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8
R
is
k-
p
ro
n
e

h
ea
lt
h
b
eh

av
io
r

-S
m
o
ki
n
g
an

d
ex
ce
ss
iv
e
al
co
h
o
lc
o
n
su
m
p
ti
o
n
(>
5
0
g/
d
ay

in
m
en

an
d
>
2
5
g/
d
ay

in
w
o
m
en

)

-F
ai
lu
re

to
ta
ke

ac
ti
o
n
th
at

p
re
ve
n
ts
h
ea
lt
h
p
ro
b
le
m

(D
C
).

P
re
se
n
ce

o
fa
t
le
as
t

o
n
e
o
ft
h
e
tw

o

as
p
ec
ts
co
n
si
d
er
ed

.

3
(8
8
%
)

1
0
0
2
1
5
D
ef
ic
ie
n
t

co
m
m
u
n
it
y
h
ea
lt
h

-H
av
e
D
M
.

-H
av
e
H
B
P.

-C
an

ce
r
d
is
ea
se
.

-A
re
sp
ir
at
o
ry

d
is
ea
se
.

-B
le
ed

in
g-
th
ro
m
b
o
si
s
d
is
ea
se
.

-A
n
gi
n
a-
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fa
rc
ti
o
n
d
is
ea
se

-H
ea
lt
h
p
ro
b
le
m
ex
p
er
ie
n
ce
d
by

gr
o
u
p
s
o
r

p
o
p
u
la
ti
o
n
s
(D
C
).

-R
is
k
o
fp

hy
si
o
lo
gi
ca
lm

an
if
es
ta
ti
o
n
s
to

a
gr
o
u
p
o
r

p
o
p
u
la
ti
o
n
(D
C
).

-R
is
k
o
fh

o
sp
it
al
iz
at
io
n
to

a
gr
o
u
p
o
r
p
o
p
u
la
ti
o
n
(D
C
).

P
re
se
n
ce

o
fa
t
le
as
t

o
n
e
o
ft
h
e
tw

o

as
p
ec
ts
co
n
si
d
er
ed

.

6
(7
5
%
)

1
0
0
2
3
1
R
is
k
fo
r
fr
ai
l

el
d
er
ly
sy
n
d
ro
m
e

-A
ge

≥
6
5
ye
ar
s.

-A
n
o
re
xi
a
(B
M
I≤

1
8
.5
kg
/m

2
).

-E
n
d
o
cr
in
e
re
gu

la
ti
o
n
d
ys
fu
n
ct
io
n
,i
n
th
e
p
re
se
n
ce

o
f

d
ia
gn

o
se
d
D
M

o
r
h
ig
h
b
lo
o
d
gl
u
co
se
.

-I
n
d
iv
id
u
al
m
o
n
th
ly
in
co
m
e
lo
w
er

th
an

<
8
5
0
eu

ro
s.

-D
M
,H

B
P,
ca
n
ce
r,
re
sp
ir
at
o
ry
,o
r
ca
rd
io
va
sc
u
la
r
p
ro
b
le
m
s

(h
em

o
rr
h
ag
es

o
r
h
ea
rt
at
ta
ck
s)
.

-O
ve
rc
ro
w
d
in
g
in
d
ex

(p
er
so
n
-p
er
-b
ed

ro
o
m
)t
o
co
n
si
d
er

re
d
u
ce
d
liv
in
g
sp
ac
e
(≥
3
).

-P
hy
si
ca
la
ct
iv
it
y
o
f3

0
m
in
u
te
s
p
er

d
ay

at
le
as
t
fi
ve

d
ay
s
a

w
ee
k.

-L
o
w
ed

u
ca
ti
o
n
al
le
ve
l,
ill
it
er
ac
y,
o
r
p
ri
m
ar
y
sc
h
o
o
lin

g

-O
b
es
it
y
(B
M
I>

3
0
kg
/m

2
).

-B
ei
n
g
a
w
o
m
an

.

-L
iv
in
g
al
o
n
e.

-I
n
d
iv
id
u
al
s
ag
ed

>
7
0
ye
ar
s
(m

o
d
if
ie
d
fo
r
th
e
st
u
d
y

p
o
p
u
la
ti
o
n
to

≥
6
5
ye
ar
s
ac
co
rd
in
g
to

th
e
se
n
io
r’
s

h
ea
lt
h
ca
re

p
ro
gr
am

o
ft
h
e
C
an

ar
y
h
ea
lt
h
ca
re

sy
st
em

)(
A
R
P
).

-A
n
o
re
xi
a
(A
C
).

-E
n
d
o
cr
in
e
re
gu

la
to
ry

d
ys
fu
n
ct
io
n
(A
C
).

-E
co
n
o
m
ic
al
ly
d
is
ad

va
n
ta
ge
d
in
d
iv
id
u
al
s
(A
R
P
).

-C
h
ro
n
ic
d
is
ea
se

(A
C
).

-I
n
d
iv
id
u
al
s
liv
in
g
in
co
n
st
ri
ct
ed

sp
ac
es

(A
R
P
).

-S
ed

en
ta
ry

lif
es
ty
le
(R
F
).

-M
al
n
u
tr
it
io
n
(R
F
).

-I
n
d
iv
id
u
al
s
w
it
h
lo
w
ed

u
ca
ti
o
n
al
le
ve
l(
A
R
P
).

-S
o
ci
al
ly
vu

ln
er
ab

le
in
d
iv
id
u
al
s
(A
R
P
).

-O
b
es
it
y
(R
F
).

-W
o
m
en

(A
R
P
).

-I
n
d
iv
id
u
al
s
liv
in
g
al
o
n
e
(A
R
P
).

P
re
se
n
ce

o
fa
t
le
as
t

fo
u
r
o
ft
h
e
1
0

as
p
ec
ts
co
n
si
d
er
ed

,

w
it
h
th
e
p
er
so
n

b
ei
n
g
6
5
ye
ar
s
o
fa
ge

o
r
o
ld
er
.

4
(8
8
%
)
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o
n
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n
u
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)
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T
A
B
L
E
1

(C
o
n
ti
n
u
ed

)

N
A
N
D
A
-I
d
ia
gn
o
st
ic

la
b
el

C
o
m
p
o
n
en

t
as
p
ec
ts
co
n
ta
in
ed

in
th
e
d
at
ab
as
e

“C
D
C
-C
an
ar
ia
s”

D
ia
gn
o
st
ic
in
d
ic
at
o
rs
o
fc
o
rr
es
p
o
n
d
en

ce
in
N
A
N
D
A
-I

D
ia
gn
o
st
ic
ru
le

R
o
u
n
d
s
h
el
d
an
d

d
eg
re
e
o
fc
o
n
se
n
su
s

(%
)

2
0
0
1
7
9
R
is
k
fo
r

u
n
st
ab

le
b
lo
o
d

gl
u
co
se

le
ve
l

-D
M

d
is
ea
se
.

-C
an

ce
r,
h
ea
rt
at
ta
ck
,o
r
st
ro
ke
.

-O
ve
rw

h
el
m
ed

by
la
ck

o
ft
im

e
o
r
ru
sh
in
g.

-O
rg
an

in
vo
lv
em

en
t
d
u
e
to

D
M
:k
id
n
ey
,h
ea
rt
,v
is
io
n
,

lo
w
er

lim
b
s,
ci
rc
u
la
ti
o
n
.

-N
o
t
ta
ki
n
g
tr
ea
tm

en
t
fo
r
d
ia
b
et
es

re
gu

la
rl
y
(e
ve
ry

o
th
er

d
ay
;s
ea
so
n
al
).

-P
hy
si
ca
la
ct
iv
it
y
o
f3

0
m
in
u
te
s
a
d
ay

at
le
as
t
fi
ve

d
ay
s
a

w
ee
k.

-I
n
ad

eq
u
at
e
ad

h
er
en

ce
to

tr
ea
tm

en
t
re
gi
m
en

(R
F
).

-I
n
d
iv
id
u
al
s
w
it
h
co
m
p
ro
m
is
ed

p
hy
si
ca
lh
ea
lt
h
st
at
u
s

(A
R
P
).

-E
xc
es
si
ve

st
re
ss
(R
F
).

-I
n
ad

eq
u
at
e
d
ia
b
et
es

se
lf
-m

an
ag
em

en
t
(R
F
).

-I
n
ef
fe
ct
iv
e
m
ed

ic
at
io
n
se
lf
-m

an
ag
em

en
t
(R
F
).

-S
ed

en
ta
ry

lif
es
ty
le
(R
F
).

P
re
se
n
ce

o
fD

M
an

d

at
le
as
t
tw

o
o
ft
h
e

o
th
er

fi
ve

as
p
ec
ts

co
n
si
d
er
ed

.

2
(1
0
0
%
)

2
0
0
2
3
2
O
b
es
it
y

-I
M
C
>
3
0
kg
/m

2
.

-A
D
U
LT
:B

o
d
y
m
as
s
in
d
ex
>
3
0
kg
/m

2
(D
C
).

P
re
se
n
ce

o
ft
h
e
as
p
ec
t

u
n
d
er

co
n
si
d
er
at
io
n
.

1
(1
0
0
%
)

2
0
0
2
3
3
O
ve
rw

ei
gh

t
-I
M
C
2
5
–
3
0
kg
/m

2
.

-A
D
U
LT
:B

o
d
y
m
as
s
in
d
ex
>
2
5
kg
/m

2
(D
C
).

P
re
se
n
ce

o
ft
h
e
as
p
ec
t

u
n
d
er

co
n
si
d
er
at
io
n
.

1
(1
0
0
%
)

2
0
0
2
3
4
R
is
k
fo
r

ov
er
w
ei
gh

t

-2
3
kg
/m

2
≤
B
M
I≤
−
2
5
kg
/m

2
.

-L
u
n
ch

o
r
d
in
n
er

in
b
ar
s
o
r
re
st
au

ra
n
ts
d
ai
ly
.

-E
at
in
g
b
et
w
ee
n
m
ea
ls
.

-C
o
n
su
m
in
g
so
ft
d
ri
n
ks

m
o
re

th
an

tw
o
ti
m
es

a
w
ee
k

(s
ti
ll/
fi
zz
y)
.

-P
re
se
n
ce

o
fs
ed

en
ta
ri
n
es
s
ac
co
rd
in
g
to

“C
D
C
-C
an

ar
ia
s”

cr
it
er
ia
.

-E
xc
es
si
ve

al
co
h
o
lc
o
n
su
m
p
ti
o
n
.

-M
at
er
n
al
D
M
.

-S
le
ep

p
ro
b
le
m
s
(<
6
h
o
u
rs
o
fn

ig
h
tl
y
re
st
).

-A
D
U
LT
:B

o
d
y
m
as
s
in
d
ex

ap
p
ro
ac
h
in
g
2
5
kg
/m

2

(A
R
P
).

-H
ig
h
fr
eq

u
en

cy
o
fr
es
ta
u
ra
n
t
o
r
fr
ie
d
fo
o
d
(R
F
).

-F
re
q
u
en

t
sn
ac
ki
n
g
(R
F
).

-C
o
n
su
m
p
ti
o
n
o
fs
u
ga
r-
sw

ee
te
n
ed

b
ev
er
ag
es

(R
F
).

-S
ed

en
ta
ry

b
eh

av
io
r
o
cc
u
rr
in
g
fo
r

≥
2
h
o
u
rs
/d
ay

(R
F
).

-A
ve
ra
ge

d
ai
ly
p
hy
si
ca
la
ct
iv
it
y
is
le
ss
th
an

re
co
m
m
en

d
ed

fo
r
ag
e
an

d
ge
n
d
er

(R
F
).

-E
xc
es
si
ve

al
co
h
o
lc
o
n
su
m
p
ti
o
n
(R
F
).

-I
n
d
iv
id
u
al
s
w
h
o
se

m
o
th
er
s
h
av
e
d
ia
b
et
es

(A
R
P
).

-S
h
o
rt
en

ed
sl
ee
p
ti
m
e
(R
F
).

P
re
se
n
ce

o
fa
t
le
as
t

tw
o
o
ft
h
e
ei
gh

t

as
p
ec
ts
co
n
si
d
er
ed

.

5
(7
5
%
)

3
0
0
0
1
1
C
o
n
st
ip
at
io
n

-S
u
b
je
ct
’s
d
es
cr
ip
ti
o
n
ab

o
u
t
co
n
st
ip
at
io
n
.

-E
vi
d
en

ce
o
fs
ym

p
to
m
s
in
a
st
an

d
ar
d
iz
ed

d
ia
gn

o
st
ic

cr
it
er
ia
(D
C
).

-A
lt
er
ed

re
gu

la
r
ro
u
ti
n
e
(R
F
).

P
re
se
n
ce

o
ft
h
e
as
p
ec
t

u
n
d
er

co
n
si
d
er
at
io
n
.

1
(1
0
0
%
)

3
0
0
0
1
5
R
is
k
fo
r

co
n
st
ip
at
io
n

-L
iq
u
id
in
ta
ke

lo
w
er

th
an

re
co
m
m
en

d
ed

(o
u
t
o
ft
o
ta
l

liq
u
id
s
in
ge
st
ed

d
ai
ly
,i
n
cu
b
ic
ce
n
ti
m
et
er
s)

-P
hy
si
ca
la
ct
iv
it
y
o
f3

0
m
in
u
te
s
a
d
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at
le
as
t
fi
ve

d
ay
s
a

w
ee
k.

-C
ri
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a
o
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ed

en
ta
ri
sm

.

-O
b
es
it
y.

-I
n
su
ff
ic
ie
n
t
fl
u
id
in
ta
ke

(R
F
).

-A
ve
ra
ge

d
ai
ly
p
hy
si
ca
la
ct
iv
it
y
is
le
ss
th
an

re
co
m
m
en

d
ed

fo
r
ag
er

an
d
ge
n
d
er

(R
F
).

-E
n
d
o
cr
in
e
sy
st
em

d
is
ea
se
s
(A
C
).

P
re
se
n
ce

o
fa
t
le
as
t

tw
o
o
ft
h
e
fo
u
r

as
p
ec
ts
co
n
si
d
er
ed

.

5
(7
5
%
)

(C
o
n
ti
n
u
es
)
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T
A
B
L
E
1

(C
o
n
ti
n
u
ed

)

N
A
N
D
A
-I
d
ia
gn
o
st
ic

la
b
el

C
o
m
p
o
n
en

t
as
p
ec
ts
co
n
ta
in
ed

in
th
e
d
at
ab
as
e

“C
D
C
-C
an
ar
ia
s”

D
ia
gn
o
st
ic
in
d
ic
at
o
rs
o
fc
o
rr
es
p
o
n
d
en

ce
in
N
A
N
D
A
-I

D
ia
gn
o
st
ic
ru
le

R
o
u
n
d
s
h
el
d
an
d

d
eg
re
e
o
fc
o
n
se
n
su
s

(%
)

4
0
0
2
9
9
R
is
k
fo
r

d
ec
re
as
ed

ac
ti
vi
ty

in
to
le
ra
n
ce

-S
u
ff
er
in
g
fr
o
m
a
re
sp
ir
at
o
ry

d
is
ea
se
.

-L
o
ss
o
fp

hy
si
ca
lc
o
n
d
it
io
n
d
ef
in
ed

as
o
b
es
it
y,
se
d
en

ta
ri
sm

.

-H
is
to
ry

o
fa
n
gi
n
a,
h
ea
rt
at
ta
ck
,o
r
ce
re
b
ra
lt
h
ro
m
b
o
si
s.

-R
es
p
ir
at
io
n
d
is
o
rd
er
s
(A
C
).

-P
hy
si
ca
ld
ec
o
n
d
it
io
n
in
g
(R
F
).

-S
ed

en
ta
ry

lif
es
ty
le
(R
F
).

-I
m
p
ai
re
d
p
hy
si
ca
lm

o
b
ili
ty

(R
F
).

P
re
se
n
ce

o
fa
t
le
as
t

tw
o
o
ft
h
e
th
re
e

as
p
ec
ts
co
n
si
d
er
ed

.

4
(7
5
%
)

4
0
0
3
1
1
R
is
k
fo
r

im
p
ai
re
d

ca
rd
io
va
sc
u
la
r

fu
n
ct
io
n

-H
is
to
ry

o
fa
n
gi
n
a,
h
ea
rt
at
ta
ck
,o
r
ce
re
b
ra
lt
h
ro
m
b
o
si
s

-S
u
ff
er
in
g
fr
o
m
ce
re
b
ra
lt
h
ro
m
b
o
si
s,
in
fa
rc
t,
an

gi
n
a
by

fa
th
er
,m

o
th
er
,m

at
er
n
al
gr
an

d
p
ar
en

ts
,o
r
p
at
er
n
al

gr
an
d
p
ar
en

ts
.

-D
M
.

-D
ys
lip

id
em

ia
(c
h
o
le
st
er
o
l>

2
0
0
m
g/
d
la
n
d
/o
r

tr
ig
ly
ce
ri
d
es
>
1
5
0
m
g/
d
l)
.

-A
ge

>
6
5
ye
ar
s.

-H
B
P
(B
P
>
1
3
9
/8
9
).

-O
b
es
it
y
(B
M
I>

3
0
kg
/m

2
).

-S
ed

en
ta
ry

lif
es
ty
le
(a
cc
o
rd
in
g
to

“C
D
C
-C
an

ar
ia
s”

cr
it
er
ia
).

-S
m
o
ki
n
g
by

d
ec
la
ra
ti
o
n
o
ft
h
e
su
b
je
ct
.

-I
n
d
iv
id
u
al
s
w
it
h
h
is
to
ry

o
fc
ar
d
io
va
sc
u
la
r
ev
en

t

(A
R
P
).

-D
ia
b
et
es

m
el
lit
u
s
(A
C
).

-D
ys
lip

id
em

ia
(A
C
).

-O
ld
er

ad
u
lt
s
(A
R
P
).

-H
yp

er
te
n
si
o
n
(A
C
).

-B
o
d
y
m
as
s
in
d
ex

ab
ov
e
n
o
rm

al
ra
n
ge

fo
r
ag
e
an

d

ge
n
d
er

(R
F
).

-A
ve
ra
ge

d
ai
ly
p
hy
si
ca
la
ct
iv
it
y
is
le
ss
th
an

re
co
m
m
en

d
ed

fo
r
ag
er

an
d
ge
n
d
er

(R
F
).

-S
m
o
ki
n
g
(R
F
).

P
re
se
n
ce

o
fa
t
le
as
t

th
re
e
o
ft
h
e
ei
gh

t

as
p
ec
ts
co
n
si
d
er
ed

.

7
7
5
%
)

1
1

0
0
3
0
3
R
is
k
fo
r
ad

u
lt

fa
lls

-A
ge

≥
6
5
ye
ar
s.

-L
iv
in
g
al
o
n
e.

-H
av
in
g
ca
n
ce
r
(i
n
cl
u
d
in
g
le
u
ke
m
ia
).

-E
xc
es
si
ve

al
co
h
o
lc
o
n
su
m
p
ti
o
n

-D
M
.

-I
n
d
iv
id
u
al
s
ag
ed

≥
6
0
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TABLE 3 Association betweenNANDA-I diagnoses taken from the CDC-Canarias database and social class according to the ICE index

Diagnostics Totaln (%)
Poor class

statusn (%)
Wealthy class

statusn (%) P1 Crude risk (CI 95%)2

Sex- and

age-adjusted

risk (CI 95%)3

00276 Ineffective health self-management 1157 (16.0) 951 (82.2) 206 (17.8) <0.001 2.42 (2.05–2.86) 1.41 (1.18–1.70)

00292 Ineffective healthmaintenance behaviors 1579 (21.9) 1141 (72.3) 438 (27.7) 0.002 1.18 (1.03–1.36) 1.22 (1.06–1.42)

00168 Sedentary lifestyle 2775 (38.6) 2099 (75.6) 676 (24.4) <0.001 2.08 (1.81–2.38) 1.94 (1.68–2.23)

00188 Risk-prone health behavior 1355 (18.8) 930 (68.6) 425 (31.4) 0.003 0.90 (0.79–1.04) 1.06 (0.91–1.23)

00215Deficient community health 773 (10.7) 642 (83.1) 131 (16.9) <0.001 2.39 (1.96–2.92) 1.26 (1.02–1.57)

00231 Risk for frail elderly syndrome4 132 (1.8) 124 (93.9) 8 (6.1) <0.001 6.92 (3.38–14.20) 0.65 (0.16–2.63)

00179 Risk for unstable blood glucose level 189 (2.6) 163 (86.2) 26 (13.8) 0.002 2.78 (1.83–4.22) 1.44 (0.93–2.24)

00232Obesity 1210 (16.8) 1028 (85.0) 182 (15.0) <0.001 3.15 (2.64–3.74) 2.46 (2.05–2.95)

00233Overweight 1606 (22.3) 1155 (71.9) 451 (28.1) 0.002 1.15 (1.00–1.32) 0.98 (0.85–1.14)

00234 Risk for overweight 525 (7.2) 311 (59.2) 214 (40.1) 0.013 0.57 (0.48–0.69) 0.88 (0.72–1.07)

00011 Constipation 1184 (16.4) 824 (69.6) 360 (30.4) 0.002 0.97 (0.83–1.12) 0.95 (0.81–1.12)

00015 Risk for constipation 236 (3.2) 202 (85.6) 34 (14.4) <0.001 2.65 (1.83–3.83) 1.38 (0.94–2.04)

00299 Risk for decreased activity intolerance 855 (11.9) 599 (70.0) 256 (30.0) <0.001 1.00 (0.85–1.18) 1.00 (0.84–1.19)

00311 Risk for impaired cardiovascular function3 820 (11.4) 694 (84.6) 126 (15.4) <0.001 2.76 (2.25–3.38) 1.60 (1.29–1.99)

00303 Risk for adult falls 682 (9.4) 509 (74.6) 173 (25.4) 0.004 1.31 (1.09–1.57) 1.16 (0.95–1.41)

1Estimatedwith Pearson chi-squared test.
2Estimatedwith univariate binary logistic regressionmodel.
3Estimatedwithmultivariate binary logistic regressionmodel.
4Over 65 years old.

DISCUSSION

The results of the present study confirm the socio-epidemiological

hypothesis that nursing care needs do not follow a random distribu-

tion among thepopulation, but instead are preeminent among themost

vulnerable within the population. Health inequalities arise from the

social conditions in which people are born, develop, live, work, and age

(WHO, 2008). These factors socially condition a person’s health. This

research also helps nurses to determine nursing care needs, identified

with NANDA-I terminology.

Domain 1. Health promotion

The most prevalent diagnosis in the sample here is sedentary lifestyle

(00188), from NANDA-I Domain 1. Six out of 10 cases presented it,

mainlywomen andmiddle-aged people. Physical inactivity is the fourth

risk factor in mortality. Adults (23%) and adolescents (81%) do not

get enough physical exercise (WHO, 2018). In Spain, one third of the

population do not engage in physical activity, and almost half do so

occasionally (Ministry of Education, Culture and Sports, 2016). These

figures are similar in the Canary Islands and in the sample studied here.

There is a strong correlation of this diagnosis with the vulnerable posi-

tion, coinciding with other studies in which young people with a higher

level of education do more physical activity (Maestre-Miquel et al.,

2015).

Ineffective healthmaintenance behaviors (00292) have been identi-

fied in one out of every three participants, with a higher prevalence in

men and a strong correlation with the most vulnerable position. Lem-

stra, Blackburn, Crawley, and Fung (2012) reported that better adher-

ence to treatment would savemore lives than new drugs. It is essential

for nurses to identify factors that influence adherence to self-care and

to intervene when problems in health maintenance are detected and

thus avoid serious complications requiring hospitalization (Carneiro

et al., 2018).

Special attention is required for populations identified as socioe-

conomically vulnerable, whose possibilities of buying medication and

healthy food are low. A systematic review (Nieuwlaat et al., 2014)

concluded that current methods to improve adherence to chronic

health problems are complex and not useful. Not considering under-

lying socioeconomic factors when prescribing medication or lifestyle

changesmay be a significant cause of failure.

Other diagnoses in Domain 1 present in our sample of vulnerable

people were risk-prone health behavior (00188) and ineffective health

self-management (00276). The former was more prevalent in men and

young people aged 18–39, and this is consistent with the research of

Korn and Bonny-Noach (2018). The latter was more frequently identi-

fied in men and people aged > 65. Carneiro et al. (2018) suggest that

nonadherence in higher in men may be attributed to women being

more attentive to their health and health needs because as primary

caregivers, they need to be healthy to care for others. They indicate

that low educational and socioeconomic status contributes to poor
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10 FERNANDEZ-GUTIERREZ ET AL.

healthmanagement, increasingexacerbations. Little evidence supports

the effectiveness of interventions for patients and people with high

social vulnerability (Van Hecke et al., 2017). As clinicians close to the

patient, nurses are uniquely positioned to address educational and

motivational strategies for self-care, identify barriers, and promote

interventions in disadvantaged populations.

Deficient community health (00215) is a critical population surveil-

lance diagnosis, especially in our sample of vulnerable populations,

women, and older groups. Its presence indicates an absence of well-

being and increased risk of new problems.

This calls for the activation of community prevention mechanisms

by correcting unhealthy practices and maintaining safe environments.

The diagnosis of specific population needs allows for the programming

of public health interventions in associations, schools, institutes, and

community meeting places. Adolescent health should be promoted,

and diseases should be prevented, including chronic illness and sex-

ually transmitted diseases. Additional health concerns that should be

addressed in adolescents and in consideration of inequities include

reproductive health, vaccinations, smoking, alcoholism, and substance

misuse, as well as mental health problems (Peckham et al., 2017). The

identification of the nursing diagnosis has been described as having

the potential to facilitate the involvement and activation of community

members for their own health, participating in the design of services

they need (Coulter, 2010; Hibbard &Greene, 2013).

The risk for frail elderly syndrome (00231) is also more frequent in

vulnerable populations, and it is essential to consider their psychoso-

cial needs, especially from the perspective of PHC, because social iso-

lation and hopelessness usually exist as part of this syndrome (Ribeiro

et al., 2019). This diagnosis gives nurses a comprehensive vision of the

older adult and a new approach to biopsychosocial needs.

Domain 2. Nutrition

Three out of four participants had some type of diagnosis of obesity

(00232), overweight (00233), or risk for overweight (00234) in nutri-

tion Domain 2 of NANDA-I. The first two are concentrated in the

mature age group while the risk for overweight (00234) is concen-

trated among young people. Obesity is a major global issue with health

consequences that must be addressed early (GBD 2015 Obesity Col-

laborators, 2017). Obesity is determined by multiple factors: political–

historical, cultural, residence, socioeconomic level, and genetic predis-

position.

It is often identified between generations, and the disadvantaged

socioeconomic position is a determining factor in suffering from it

throughout life (Panetta & López-Valcárcel, 2016). The condition often

begins in childhoodandadolescence andhas environmental andbehav-

ioral components (Duarte-Salles et al., 2011). Educational level has

been identified as a factor with themost significant impact (Rodríguez-

Caro et al., 2016). The risk for unstable blood glucose levels (00179)

was also more frequent in the most vulnerable and in the elderly, coin-

ciding with other studies that mention the relevance of considering

new risk factors (Teixeira et al., 2017).

Domain 3. Elimination and exchange

Almost one in three participants present constipation (00011) or

risk for constipation (00015), diagnoses in Domain 3, elimination and

exchange, which is consistent with the prevalence in the general pop-

ulation. This finding is consistent with other work, indicating 30% of

the population experience this at some point during life with a pre-

dominance in women (De Giorgio et al., 2015). This condition is one of

the most frequent gastrointestinal disorders, also in older people. The

present study identified the risk for constipation (00015) associated

with older age. On the other hand, constipation (00011) was more fre-

quent in younger age groups, which may be related to how the data of

the “CDC-Canarias” studywere collected, directly declared by the par-

ticipants, being perceived, and referred to a greater extent by young

people, while the elderly may have associated this symptomatology

with problems of age, without giving it enough importance. Patients’

perspective on constipation should be integrated into the actions of

health professionals (Tvistholm et al., 2017). It is not clinically rele-

vant until it generates risks and affects the quality of life (Sun et al.,

2011), and has a considerable impact when it becomes chronic, neg-

atively affecting healthcare costs. Providing information on fiber-rich

diets and bowel training are effective nursing interventions (Bardsley,

2017).

Domain 4. Activity/rest

Concerning diagnoses in Domain 4, risk of activity intolerance (00094)

was more common among women and the most vulnerable ones, but

similar according to age. The risk for decreased activity intolerance

(00299) is strongly related to social vulnerability, and its prevalence

increases with age for both men and women. Inequalities in cardiovas-

cular health have been associatedwith indicators of education, income,

and occupation (Havranek et al., 2015). Unemployment, multiple job

losses, subjective perception of social status, and residential neighbor-

hood deprivation have been associated with cardiovascular risk and

increased mortality (Dupre et al., 2012; Ramsay et al., 2015). The sam-

ple here confirms the disproportionate prevalence of diagnosis among

themost vulnerable.

Domain 11. Safety/protection

The prevalence of risk for adult falls (00303), Domain 11 safety-

protection, increases with age and is associated with vulnerable popu-

lations. Falls, especially in the elderly, are a priority public health prob-

lem, with physical, psychological, social, and economic consequences.

Some risk factors aremodifiable, at both the individual and community

levels (Moncada&Mire, 2017). Sousa et al. (2017) pointedout theneed

to review this nursing diagnosis, including risk factors such as socioe-

conomic ones, a relationship verified in the study here. The most fre-

quent repercussions of falls are reducedmobility, loss of autonomy and

quality of life, increased morbidity and mortality, and a higher
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probability of institutionalization. Epidemiological knowledge of the

prevalent repercussions of falls in the Spanish population (PellicerGar-

cía et al., 2015), and the information reported in the research heremay

contribute to preventing such repercussions.

To the best of the authors’ knowledge, cross-mapping is applied

here for the first time to systematically compare individual and

compound terms from the terminology used in a database of a

medical–epidemiological nature with their semantic equivalents in the

NANDA-I classification terminology. Cross-mapping has been previ-

ously applied as a method to link records made by nurses and stan-

dardized languages (D’Agostino et al., 2020; Frauenfelder et al., 2016;

Goossen, 2006) and to develop equivalencies between classifications

(Kim et al., 2014). Likewise, by applying this method, correspondence

has been found between different nursing languages and clinical fields

(Juvé Udina et al., 2012).

LIMITATIONS

The present study has some limitations. The first limitation is that the

information available in the “CDC-Canarias” database is designed for

a study restricted to medical epidemiology, and therefore it only iden-

tified nursing diagnoses related to physiological–functional domains

of NANDA-I. Another limitation is that the component aspects of the

diagnoses contained in the “CDC-Canarias” database were obtained

through self-completed questionnaires, which did not include nursing

assessment, clinical decision-making, or judgment. The findings were

dependent upon the veracity of the content declared by the partici-

pants. As a third limitation, the study was restricted to the availabil-

ity of samples from the “CDC-Canarias” database, made up of sub-

jects who fulfilled the condition of having a double label, that of the

NANDA-I diagnosis and that of extreme ICE index of vulnerability. This

limited the sample sizes available for multivariate analysis that may

have notably reduced the conditions of optimal applicability for these

models. This introduces reasonable doubt about whether the associ-

ations between vulnerability and NANDA-I diagnosis are due to their

nonexistence or a loss of the power of the study in these cases. How-

ever, the study also has strengths. The first is that the risks found in

the identification of associations between vulnerability and NANDA-I

diagnoses are not affected by loss of power beyond a statistical signifi-

cance attributable to large sample sizes. Themajority of the cases here

are relevant and seem to confirm the connection. The second strength

of the study is conceptual: to the best of the authors’ knowledge, the

study is the first attempt to assess the association between social vul-

nerability and nursing care needs using data of amedical nature.

IMPLICATIONS FOR NURSING KNOWLEDGE
AND/OR LANGUAGE DEVELOPMENT

This research provides knowledge about the relationship between vul-

nerable populations and nursing care needs, expressed in the diag-

nostic terminology of the NANDA-I classification, based on sociode-

mographic, clinical, and lifestyle data from a representative cohort

of the Canary population, Spain. From an epidemiological perspec-

tive, the study provides information on care needs in the domains

of health promotion, nutrition, elimination–exchange, activity–rest,

and safety/protection, thereby facilitating a posteriori adequate plan-

ning of interventions for the identified population profiles. More work

is needed to cross map actual and potential health-related nursing

problems considering individual and community vulnerability. Identi-

fying the distribution of nursing diagnoses may help nurses to mea-

sure/address the needs of the population and as a result allocate ade-

quate resources to optimize the health of the population.

CONCLUSIONS

Bearing in mind the above limitations, all NANDA-I diagnoses in the

studywere found to bemost often associatedwith this vulnerable pop-

ulations. However, to confirm these findings and expand their scope

following the strategy of exploiting available data, new studies are

required to identify NANDA-I nursing diagnoses by mapping sociode-

mographic and clinical data contained in cohort study databases on

representative samples of social vulnerability and geographical loca-

tion of populations, which would allow a further step to be taken in

identifying the most prevalent nursing care needs and their niches in

order to plan community nursing interventions, implement them, and

assess their impact.

Knowledge translation

∙ This article presents a mapping of information from a population

cohort to identify NANDA-I nursing diagnoses based on termino-

logical equivalencies, by consensuswith experts and by constructing

qualitative rules for their assignment.

∙ Fifteendiagnostic rules are drawnup, eight diagnoses focus onprob-

lems and seven on risk, describing the prevalence among the Canary

population.

∙ The study describes the differences identified in the frequency of

problems concerning social vulnerability, sex, and age of the partici-

pants.
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