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Qué debe conocer el enfermero para la interpretación de ecografías 

Este artículo pretende dar a conocer las principales lesiones elementales y artefactos más 
comunes, imprescindibles para alcanzar un diagnóstico en la mayoría de los procesos 
clínicos. 
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RESUMEN: 

La disponibilidad de nuevos aparatos de ecografía, así como la incorporación de los 
Profesionales Enfermeros en el manejo de los ecógrafos, hace necesario difundir estos 
conocimientos de interpretación ecográfica. 
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ABSTRACT: 

This article aims to present the main elementary lesions and most common artifacts, 
essential to reach a diagnosis in most clinical processes. The availability of new 
ultrasound devices, as well as the incorporation of Nursing Professionals in the handling 
of ultrasound, makes it necessary to disseminate this knowledge of sonographic 
interpretation. 
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La ecografía es una modalidad de técnica de diagnóstico por la imagen que tiene utilidad 
diagnóstica y terapéutica.  Presenta las ventajas de ser una técnica no invasiva, disponible 
inocua y barata. 

La ecografía permite obtener imágenes anatómicas debido a la reflexión de los 
ultrasonidos en las diferentes estructuras del organismo y los ecos reflejados son 
capturados y dirigidos en forma de imágenes a la pantalla del ecógrafo 

La ecografía ha experimentado un crecimiento tecnológico espectacular y han ido 
apareciendo dispositivos portátiles y pequeños que han impulsado a diferentes 
profesionales entre los que se encuentran los Enfermeros, para incorporarlos a la práctica 
diaria en la mayoría de Centros de Atención Primaria y Atención Especializada. 

El conocimiento de la interpretación en el manejo del ecográfo debe forman parte de los 
contenidos teórico-prácticos de las asignaturas del Grado de Enfermería. 

A continuación, vamos a detallar los principales conocimientos que deben poseer los 
Enfermeros que utilizan en la práctica diaria los ultrasonidos. Se deben tener en cuenta 
los siguientes aspectos: parámetros a seleccionar en los equipos de ecografía, imágenes 
elementales y los artefactos (1). 

PARÁMETROS A SELECCIONAR EN LOS EQUIPOS DE ECOGRAFÍA 

– Elegir el transductor más apropiado y el programa establecido (Preset). 

– Conseguir una adecuada ganancia. 

– Ajustar el rango dinámico para el órgano visualizado. 

– Colocar correctamente el foco. 

– Utilizar técnicas adicionales para mejorar la imagen como los Armónicos (Figura 1). 

IMÁGENES ELEMENTALES 

– Imagen ecogénica o isoecogénica: cuando una estructura presenta la misma 
ecogenicidad que otra en situación adyacente. Se corresponde con los parénquimas de los 
órganos (1,2). 

– Imagen hiperecogénica o hiperecoica: se manifiesta cuando en el interior de una 
estructura existen interfases más ecogénicas que el parénquima normal que la circunda. 
Se visualiza como una imagen de color más blanco y es típica de la calcificación, cicatriz 
o estructura ósea. 

– Imagen hipoecogénica o hipoecoica: se produce cuando en una estructura normal o 
patológica existen interfases con menor ecogenicidad que la estructura normal adyacente. 
Se visualiza como una imagen de color más oscura. 

– Imagen anecogénica o anecoica: se presenta cuando el haz ultrasónico atraviesa el 
organismo sin interfases reflectantes. Aparece como una imagen de color negro intenso. 



Se observa en estructuras normales como la vesícula biliar, vejiga urinaria o los 
ventrículos laterales y en colecciones líquidas y quistes (2.3). 

ARTEFACTOS EN MODO B 

Un artefacto es una imagen que no se correlaciona con las estructuras anatómicas reales. 
Los principales artefactos que aparecen en los estudios ecográficos en modo B son los 
siguientes: 

– Reverberación: el ultrasonido se repite entre el transductor y la estructura reflejada. El 
resultado son líneas paralelas y equidistantes unas de otras. Un ejemplo es la vesícula con 
contenido falso simulando una tumoración (4) 

 – Cola de cometa: se produce cuando el haz incide en objetos metálicos o en interfases 
aéreas digestivas como las asas intestinales. 

 – Imagen en espejo: se genera cuando el sonido pasa de un primer reflector a un segundo 
y desde aquí a la sonda. 

– Volumen parcial: se presenta cuando los ultrasonidos atraviesan una estructura quística 
y otra sólida. Son fuente de error diagnóstico porque pueden considerarse que algunas 
estructuras anatómicas como la vesícula bíliar o vejiga o también algunas imágenes 
quísticas presentan ecos sólidos en su interior. 

– Lóbulos laterales: el haz de ultrasonidos principal se acompaña de otros de baja 
intensidad. Los cambios de posición del paciente o cambios de localización del 
transductor pueden ayudar a identificarlos. 

-Banda hiperecogénica: El haz de ultrasonidos recibido no presenta una intensidad 
uniforme en todo su trayecto. Presenta en una zona concreta unos ecos con mayor 
amplitud. 

– Anisotropía: es un fenómeno producido por la alteración en la señal acústica cuando se 
angula de manera desproporcionada el haz de ultrasonidos y se genera un falso cambio 
en la ecogenicidad de la estructura visualizada. 

– Sombra acústica: se produce distalmente a zonas de mayor atenuación. Ejemplos 
representativos con las estructuras óseas o determinados tumores. Es un elemento de 
ayuda en el identificación y diagnóstico de procesos patológicos. 

– Refuerzo posterior: se presenta siempre en localización posterior de estructuras 
normales o patológicas con baja atenuación sónica. Se emplea frecuentemente para el 
diagnóstico clínico (4,5). 

ARTEFACTOS EN MODO DOPPLER 

Los artefactos más representativos en modo Doppler que se observan en los estudios 
ecográficos son los siguientes: 



– Aliasing: representa la velocidad máxima que el ecógrafo es capaz de registrar y se 
representa como trazos amarillos o azules con velocidad alta en Doppler color. 

– Blooming: se observa color por fuera de la pared del vaso en las estructuras adyacentes. 
Este fenómeno se explica porque la imagen Doppler color está compuesta por dos escalas 
superpuestas, una de color y otra de grises. Aparece cuando se emplean medios de 
contraste en los estudios de ultrasonografía (6). 

– Volumen parcial: el haz de ultrasonidos tiene una anchura determinada y se visualizan 
vasos sanguíneos próximos a estructuras contiguas en el seno de las mismas. 

– Centelleo: se representa como una señal que simula flujo, al atravesar superficies 
irregulares como las litiasis renales, biliares o calcificaciones patológicas. 

– Flash: ocurre por movimiento del objeto o del transductor y entonces, se produce el 
relleno rápido de color heterogéneo o en imagen en mosaico en la graduación de grises. 
Es típico del lóbulo hepático izquierdo por la dinámica del corazón (4,6). 

– Artefacto del borde: se visualiza por el color en el borde de estructuras con calcio como 
las placas de ateroma calcificadas o las litiasis. 

– Seudoflujo: se identifica un flujo diferente al de la sangre, son ejemplos representativos 
el jet ureteral, el líquido pleural y la ascitis. 

CONCLUSIONES 

– Los ultrasonidos son una técnica de diagnóstico por imagen que presenta como ventajas 
la ausencia de radiación ionizante, así como la gran disponibilidad y la naturaleza no 
invasiva. 

– Estamos acudiendo a la incorporación de un elevado porcentaje de Profesionales 
Enfermeros en el manejo de los ecógrafos, por lo que se hace necesario difundir estos 
conocimientos de interpretación ecográfica. 

– El conocimiento de las bases para la interpretación ecográfica deben formar parte del 
conocimiento de las asignaturas del Grado de Enfermería. 

INTERPRETACION-ECOGRAFIAS 
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Conclusion

Nursing professionals who experience lateral violence reveal a lower intrinsic satisfaction,

feeling less self-accomplished in their job, and less positive work experience. Emotional

exhaustion rises as a concerning progressive and long-term outcome of experiencing this

type of violence.

Introduction

Violence in healthcare settings has long and broadly been studied in scientific literature.

Research has explored mostly user violence against health personnel probably for its high prev-

alence (between 50% and 100% of professionals, depending on the country of the study),

which is only lesser in western countries [1–3]. Studies have also been influenced by the

conceptualization of the term violence, considering it severe when involving physical abuse

and moderate to mild, when including insults or humiliation [4–6].

Nonetheless, ensuing Chappell & Di Martino’s model [7], violence in the healthcare setting

may relate to multiple factors that go way beyond professional-user variables. These authors

propose five wide groups of variables that may influence workplace violence. The first is

focused on user-related factors, evincing males, younger people, and patients with hospital

admission against their will or with a diagnosis of psychosis. The second is dedicated to the

professionals’ features. In this perspective, the more intense type of violence (physical) is more

frequently received by male professionals, being young of age or in the profession and the type

of contract or shift detained, are factors that seem to influence the exposure to violence. The

third group of variables includes environmental factors such as the size of the hospital and the

type of department or area of work. The fourth is related to patient care, especially the clear

communication of treatment abandonment or cognitive impairment, that are central in this

group. Finally, the fifth group refers to social or interactive factors: the more interaction there

is between professional and patient, the higher the risk of conflict [1–3, 8, 9].

Although this model encompasses a great deal of the complexity of workplace violence per-

ceived by health professionals, it seems to be somehow limited to user violence. This focus

withdraws attention from other possible sources of workplace violence, such as lateral/hori-

zontal violence or from a co-worker with a similar rank, and vertical violence, which is the one

received from a co-worker with a higher rank [10].

The International Labour Organization defines workplace violence in the healthcare setting

as any “intentional work-related abuse, assault and threats towards professionals, in their work-
place, including physical and psychological violence” [7, 11]. When referring to lateral violence,

it forcibly includes violence between colleagues which can take different forms: personal,

work-related, and social [10]. The first is characterized by behaviors such as verbal aggression,

spreading gossip, persistent criticism, playing practical jokes, intimidation, attacks on the vic-

tim’s private life, humiliation, acts of contempt, emotional abuse, and social exclusion [10, 12,

13]. The second includes assigning unreasonable deadlines and unmanageable workload or no

tasks at all, or even meaningless ones, controlling or manipulating information and work con-

ditions, besides excessively monitoring the targeted worker [10, 12, 13]. The third includes

being ignored, undervalued and impeded from getting training or research [10].

One of the most severe consequences of this phenomenon is burnout syndrome, defined as

a condition caused by stressful workplaces that encompasses emotional exhaustion, deperson-

alization and personal accomplishment [14]. Burnout is a frequent outcome in violent
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workplaces due to the stressful environment to which professionals are exposed on a daily

basis [15]. Its prevalence rates are high in the healthcare professions [16] and strongly affect

nurses, physicians and helping staff [17, 18]. Strong predictors of this syndrome include unre-

alistic demands, extreme workload and working shifts or night shifts only [19] as well as the

perceived poor quality of working conditions [20]. Specially challenging times such as the

Covid-19 pandemic have severely increased the impact of these risk factors due to a notably

higher workload [21].

Workplace violence has been associated to poorer physical and mental health outcomes

[22, 23] and unhealthy behaviours [24]. The most frequent effects of workplace violence on

mental health include anxiety and depressive symptoms, acute stress, burnout syndrome, sui-

cidal risk and post-traumatic stress disorder [25, 26]. A recent systematic review found an

overall significant relationship between workplace violence and increased risk of sleep disor-

ders, with verbal violence posing the most deleterious effects [27] with demonstrated overall

impaired work function in nursing personnel [23] and high costs both to professionals and the

healthcare system [28].

The present study aims to address lateral violence in healthcare settings and envisions to

analyze its interactions with variables that are classically associated with workplace violence

such as burnout, job satisfaction, and perceived violence. The specific objectives are: (a) to

derive empirical subgroups of nursing professionals using exploratory cluster analysis; (b) to

investigate the subgroups created according to their exposure to lateral violence in the work-

place; (c) to observe possible differences in the profiles obtained according to possible conse-

quences related to lateral violence (extrinsic and intrinsic satisfaction, emotional exhaustion,

professional efficacy, cynicism, somatic symptoms, anxiety and insomnia, social dysfunction

and depression).

Material and methods

Sample

A random block sampling was performed, prompting a total sample of 950 nursing profession-

als from 13 public hospitals located in the southeast of Spain. Of these, 6 hospitals were consid-

ered large (200 beds capacity or more) and 7 were considered medium or small (200 bed

capacity or less).

Considering the sample’s characteristics (Table 1), the age of participants ranged from 30 to

50 years, with a mean age of 39.43 years (SD = 9.65). Most were women (77.8%) and married

or cohabiting (63.2%). Regarding work characteristics, 54.3% were in the nursing profession

for 0 to 5 years (mean time was 14.02 years) and at least 54% were in the same job position for

the last 5 years (mean 7.31 years, SD = 8.35). From the studied sample, 20.3% worked in sur-

gery, 17% in internal medicine, 14.3% in an emergency, 6.9% in day-care, 5.5% in mental

health, and 14.8% in other facilities.

Variables and instruments

A 76-item protocol was built with items about the sociodemographic variables of the respon-

dents (age, sex a marital status) and work-related variables (length of time in the profession,

length of time in the current job position, hospital size, and type of unit).

The division of variable for the present study, were organized into the following: (a) Clus-

tering variables, as necessary to apply to cluster analysis and form the subgroups, bearing in

mind personal lateral violence, social lateral violence, and work-related lateral violence; (b) Pro-

filing variables, for comparison purposes with prior analysis resulting subgroups, regarding

extrinsic satisfaction, intrinsic satisfaction, emotional exhaustion, professional efficacy, cynicism,
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social dysfunction, somatic symptoms, anxiety, and depression. These variables were measured

with the following instruments:

Clustering variables. Personal lateral violence, social lateral violence, and work-related lat-
eral violence, measured with the Health Workers Aggressive Behavior Scale–CoWorkers and

Superiors (HABS-CS). The HABS-CS was created by Waschgler, et al. [8] and assesses incivil-

ity and hostile behavior perceived by health professionals by co-workers. It encompasses 10

items with 6 response options (1 = never to 6 = daily) grouped in the three variables studied.

Table 1. Sociodemographic and work-related variables.

Variables N %

Sex

Female 720 77.8

Male 199 21.5

Missing data 6 0.6

Marital status

Single 290 31.4

Married or cohabiting 585 63.2

Divorced, separated and/or widow 45 4.9

Missing data 5 0.5

Age

<30 137 14.8

30–50 586 63.4

+50 153 16.5

Missing data 49 5.3

Length of time in the profession (years)

<5 502 54.3

6–11 208 22.5

12–20 120 13.0

>20 70 7.6

Missing data 25 2.7

Length of time in the job position (years)

<1 120 13.0

1–5 382 41.3

6–10 180 19.5

11–15 84 9.1

>15 134 14.5

Missing data 25 2.7

Units

Surgery 188 20.3

Mother and child healthcare 101 10.9

Internal medicine 161 17.4

Emergencies 132 14.3

External Consultations/ Outpatient 64 6.9

Mental Health 51 5.5

Other 137 14.8

Missing data 91 9.8

Type of hospital

Large 761 82.3

Medium or small 164 17.7

https://doi.org/10.1371/journal.pone.0268636.t001
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The original study presents an internal consistency of .82 for the personal scale, .79 for the

social scale, and .72 for the work-related scale, with a total Cronbach Alfa of .864. For the pres-

ent study, the total liability of .87 was met for the total scale and .82, .82, and .71 in the per-

sonal, social, and labor factors, respectively.

Profiling variables. The Maslach Burnout Inventory-General Survey (MBI-GS), created

by Schaufeli et al. [29] was the tool elected to measure Emotional exhaustion, professional effi-
cacy, and cynicism were measured with. In this study we used the Spanish version, translated

and validated by Gil-Monte [30]. The 16 items are organized within the three variables above

indicated, grouped in 5, 5, and 6 items, each. Responses range from 0 (never) to 6 (always).

Gil-Monte’s study presents an internal consistency of .83 for emotional exhaustion, .72 for

professional efficacy, and .73 for cynicism [30] while the present study, found the following

Cronbach Alphas, respectively: .85, .85, and .70.

Intrinsic satisfaction and extrinsic satisfaction, measured with the Overall Job Satisfaction

scale (OJS). The OJS, first built by Warr, Cook, and Wall [31], was adapted to Spanish by Pérez

and Fidalgo [32], which is the version used herein. It encompasses 15 items organized in the

two above-mentioned subscales. Answers may be positioned from 1 (very unsatisfied) to 7

(very satisfied). The original study presented an internal consistency of .85 to .88 for extrinsic

factors and .74 to .78 to intrinsic. The present study yields .84 to the first and .70 to the later.

Anxiety, insomnia, social dysfunction, somatic symptoms, and depressive symptoms, were

measured by the General Health Questionnaire (GHQ-28). This tool was developed by Gold-

berg and Hillier [33] for the evaluation of general health. Its Spanish version, used in the cur-

rent study, was adapted by Lobo, Pérez-Echevarrı́a, and Antral [34], including 28 items

grouped in the four variables included in this study. Answers are provided in four options

from zero to three (0–3) of lower to higher intensity. The original study’s internal consistency

was .78 for Somatic GHQ, .85 for Anxiety GHQ, .75 for Dysfunction GHQ, and .78 for Depres-

sion GHQ. The present study yielded .79 for both Somatic GHQ and Anxiety GHQ, .71 for

Dysfunction GHQ, and .78 (Depression GHQ).

Procedure

For sampling purposes, the authors contacted the directors and supervisors of the participant

hospitals to provide detailed information about the present study and its goals. Upon accep-

tance, a meeting was arranged with the supervisors of the different units (as fellow researchers)

during which the study protocols were delivered. These included an informative note, the

above-mentioned scales, and instructions regarding its fulfilment, informed consent to partici-

pants (obtained after reading information and filling the protocol’s questionnaire), and deliv-

ery to the research team in a sealed envelope. A code was ascribed to each worker and

protocols were randomly assigned to 50% of the sample. The protocol was delivered by fellow

researchers who later managed its reception, in a sealed envelope without identification in a

maximum deadline of two weeks. Protocols undelivered during this time length were consid-

ered lost. A response rate of 70.48% was obtained. The present study, designed under STROBE

guidelines, received approval of the Ethics Committees and directive boards of each hospital.

The present study was approved by the Research Ethics Committee of the authors’ home Uni-

versity (ID: 3555/2021). The authors disclose no conflict of interest.

Data analysis

Data analysis for the current study was performed using SPSS version 25. The sample distribu-

tion (mean and standard deviation) and the response percentages according to the study vari-

ables of the ad-hoc questionnaire were analysed. We used the Pearson correlation test to
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complete the analysis of the relationship between the scales used and a cluster analysis was

used to empirically derive subgroups of nursing professionals. The analysis was performed fol-

lowing these three steps: (1) determining of the number of clusters found ideal. The method

followed by Aguerrevere et al. [35] was put into practice using the SPSS two-step auto-cluster-

ing analysis. This procedure selects the ideal total of clusters via which it takes the highest

value of the ratio of distance measures (RDM), the lowest value of Schwarz’s Bayesian Crite-

rion (BIC) and the highest BIC change; (2) the cluster analysis using the K-means procedure

with the clustering variables as well as the best possible number of clusters found in the prior

analysis; and (3) cross-validation.

Subsequently, we analysed the differences in the profiling variables using Student´s t-test

and performed a discriminant analysis on the variables used to form the clusters, stepwise. We

thus assessed if the mentioned group of variables allows predicting group membership.

The clustering variables were standardized as Z-scores, because of differences in the results’

format. Consequently, the Z-scores were transformed into the original values of each scale in

order, thus enabling both presentation and understanding of the produced results.

Results

It was possible to observe that a minimum of 59.2% was exposed to violence from a co-worker

at least once in the last year. Specifically, 51% of the sample was exposed to lateral violence of

personal nature (e.g., “Some co-workers spread false rumors about me”), 37.3% of social nature

(e.g., “Some co-workers have stopped talking to me”), and 21.3% work-related (e.g., “Some co-
workers deliberately accuse me of other people’s mistakes”).

Lateral violence and external correlates

Concerning the relationship between social lateral violence and possible consequences in

health professionals (Table 2), the Pearson correlations obtained confirm that personal lateral

violence is significantly negatively correlated to extrinsic (r = -.18, p = .01) and intrinsic satis-

faction (r = -.19, p = .01) as well. In contrast, a significant positive correlation was found to

emotional exhaustion (r = .28, p = .01), cynicism (r = .21, p = .01), somatic symptoms (r = .21,

Table 2. Correlations between social lateral violence and possible consequences in health professionals.

1 2 3

1. HABS Personal 1

2. HABS Social .55�� 1

3. HABS Work-related .50�� .57�� 1

4. Extrinsic Satisfaction -.18�� -.18�� -.17��

5. Intrinsic Satisfaction -.19�� -.20�� -.22��

6. Emotional exhaustion .28�� .20�� .17��

7. Professional Efficacy -.04 -.05 -.04

8. Cynicism .21�� .18�� .17��

9. Somatic symptoms .21�� .17�� .15��

10. Anxiety and insomnia .24�� .16�� .16��

11. Social dysfunction .07� .12�� .16��

12. Depression .20�� .20�� .18��

� = p<0.05

�� = p<0.01

https://doi.org/10.1371/journal.pone.0268636.t002
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p = .01), anxiety (r = .24, p = .01), social dysfunction (r = .07, p = .05) and depression (r = .20 p

= .01). No significant correlation was met to perceived professional efficacy.

Concerning the social forms of lateral violence, a significant negative correlation emerged

with satisfaction in both its scopes, being the r values of .18 (p = 0.01) to extrinsic satisfaction

and 0.20 (p = .01) to intrinsic satisfaction. A significant positive correlation to emotional

exhaustion (r = .20, = .01), cynicism (r = .18, p = .01) and the variables measured by GHQ-28:

somatic symptoms (r = .17, p = .01), anxiety (r = .16, p = .01), social dysfunction (r = .12, p =

.01) and depression (r = .20, p = .01) was encountered. No relation was found to professional

efficacy (r = -.05, p = .05).

Lastly, while studying the relationship between the work-related lateral violence and the

hypothesized consequences, a negative correlation was found to both extrinsic (r = -.17, p =

.01) and intrinsic satisfaction (r = -.22, p = .01). On the other hand, it was found to be posi-

tively correlated to emotional exhaustion, cynicism (r = .17, p = .01 for both), anxiety and

social dysfunction (r = .16, p = .01), somatic symptoms (r = .15, p = .01), and depression (r =

.18, p = .01). Again, no correlation was found though to professional efficacy (r = -.04, p = .05).

Cluster analysis

A two-step cluster analysis was performed, with a logarithm of likelihood and self-clustering

method on the entire sample, using the clustering variables as input. The results obtained

point to the two clusters’ solution as the most appropriate, with the highest BIC change (BIC =

-932.27, RDM = 5.88, BIC change = 308.27). The three and four cluster solutions provided a

lower RDM and a higher BIC, besides a BIC change (BIC = -125.53, RDM = 1.30, and BIC =

-84.19, RDM = 2.06 respectively). The silhouette cohesion and separation measure confirmed

the cluster quality as good (.82).

Subsequently, we conducted a K-means clustering analysis using the three variables

depicted in Table 3. The participant’s distribution was: Cluster 1 with 779 participants (84.2%)

and Cluster 2 with 115 participants (12.4%). Excluded cases amounted to 3.4% (31).

Cluster 1 was composed of workers scoring low in all three variables used to form clusters.

The mean scores obtained for personal lateral violence were 4.94 (SD = .36), 3.31 for social lat-

eral violence (SD = .81), and 3.21 for work-related lateral violence (SD = .67). On the other

hand, Cluster 2 was composed of workers with a higher exposure, displaying mean scores of

11.86 in personal lateral violence, 6.29 in social lateral violence (SD = 3.29), and 5.19 in work-

related lateral violence (SD = 2.90).

Concerning scores obtained for each group in the profiling variables, significant

differences were found for all except professional efficacy [t(195) = 1.77; p = .34; d = .09].

Social dysfunction [t(926) = -14.68; p = .00; d = 1.22], emotional exhaustion [t(167) = -5.98; p

= .00; d = .64] and intrinsic satisfaction [t(172) = 5.41; p = .00; d = .55] evinced the highest

effect magnitude.

Table 3. Means, SD and ANOVAs of the clustering and profiling variables.

Cluster 1 Cluster 2 t p d IC 95%

M (SD) M (SD) Inf Sup

Personal Lat. Violence 4.98 (1.34) 11.86 (3.58) -22.15 .00 3.49 -7.53 -6.30

Social Lateral violence 3.31 (.81) 6.29 (3.29) -10.45 .00 1.83 -3.54 -2.41

Work-related Lat. Viol. 3.21 (.67) 5.19 (2.90) -7.86 .00 1.40 -2.47 -1.47

Abbreviations:M: Mean; SD: Standard Deviation; d: Cohen´s d effect size–Cohen’s d; 95% IC Inf Sup: confidence interval of 95% with upper and lower limits.

https://doi.org/10.1371/journal.pone.0268636.t003
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Cluster 1 presented high levels of both extrinsic and intrinsic satisfaction (M = 30.76,

SD = 6.46 and M = 26.31, SD = 6.86, respectively), revealing, at the same time, low levels of

emotional exhaustion and cynicism (M = 13.70; SD = 4.99 and M = 11.73; SD = 4.86). It also

exhibits low rates of poorer mental health indicators such as somatization (M = 12.53,

SD = 3.57), anxiety (M = 12.04, SD = 3.93), social dysfunction (M = 13.53, SD = 1.77), and

depression (M = 8.02, SD = 2.13). Contrariwise, Cluster 2 showed moderate extrinsic satisfac-

tion (M = 27.61, SD = 7.57) and a low intrinsic satisfaction (M = 22.44, SD = 7.74), and high

emotional exhaustion and cynicism (M = 17.04, SD = 6.12 y M = 14.08, SD = 5.33). But it also

unveils higher scores of somatization (M = 13.97, SD = 4.20), anxiety (M = 13.95, SD = 4.38),

social dysfunction (M = 15.94, SD = 2.64) and depression scores (M = 9.03, SD = 3.19). Differ-

ences between groups are depicted in Table 4.

Discriminant analysis

A discriminant analysis was performed to validate the groups. The following cluster variables

were used: Personal lateral violence (Wilk λ = .36, p = .000), Social lateral violence (Wilk λ =

.65, p = .000), and Work-related lateral violence (Wilk λ = .76, p = .000).

The statistical analysis resulted in a function with significant results (X2 = 984.89, p = .00,

Wilk λ = .33). Function 1 accounts for 100% (canonical function correlation = .81) of the rela-

tionship between variables and the clustering generated subgroups. As depicted in Table 5, the

strongest relationship to Function 1 is observed in Personal lateral violence. Finally, the confir-

mation that the model was able to classify accurately 96.5% of the three subgroups (100% of

cluster 1 and 77% of cluster 2) was obtained by cross-validation.

Table 4. Means, SD and ANOVAs of the clustering and profiling variables.

Cluster 1 Cluster 2 t p d IC 95%

M (SD) M (SD) Inf Sup

Extrinsic Satisfaction 30.76 (6.46) 27.61 (7.57) 4.53 .00 .47 1.78 4.52

Intrinsic Satisfaction 26.32 (6.86) 22.45 (7.74) 5.41 .00 .55 2.57 5.15

Emotional Exhaustion 13.71 (4.99) 17.04 (6.13) -5.98 .00 .64 -4.44 -2.24

Professional Efficacy 28.13 (8.67) 27.38 (8.02) .96 .32 .09 -0.82 2.33

Cynicism 11.74 (4.86) 14.08 (5.34) -5.06 .00 .47 -3.25 -1.43

Somatization 12.53 (3.58) 13.97 (4.20) -3.73 .00 .39 -2.20 -0.68

Anxiety and insomnia 12.05 (3.93) 13.96 (4.39) -5.08 .00 .47 -2.64 -1.17

Depression 8.03 (2.13) 9.04 (3.20) -3.51 .00 .42 -1.58 -0.44

Social Dysfunction 13.53 (1.77) 15.94 (2.65) -14.68 .00 1.22 -2.73 -2.08

Abbreviations: lat.: lateral; viol.: violence; M: Mean; SD: Standard Deviation; d: effect size/magnitude?–Cohen’s d; 95% IC Inf Sup: confidence interval of 95% with upper

and lower limits.

https://doi.org/10.1371/journal.pone.0268636.t004

Table 5. Discriminant function analysis coefficients for independent variables and clusters obtained through the

k-mean method.

Function 1

Variables Non standardized coefficients Correlation coefficients

Personal lateral violence .46 .93�

Social lateral violence .23 .50

Work-related lateral violence .04 .38

�Highest absolute correlation between each variable and any discriminant function

https://doi.org/10.1371/journal.pone.0268636.t005
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Discussion

The present study had the main goal of finding which characteristics were observed in nursing

professionals depending on the lateral violence perceived. With a sample of nurses, mostly

young of age but also in the profession or current job and largely female, the current results

indicate that personal, social, and work-related violence are significantly negatively correlated

to both extrinsic and intrinsic satisfaction and positively correlated to dimensions of burnout

and poorer health quality. This is similar to what is widely observed in other workplace vio-

lence types, such as user violence [1–3].

It is understood that the correlation between the exposure to lateral violence and the two

variables of job satisfaction, intrinsic and extrinsic satisfaction, is of the utmost importance.

Evidence shows that these two variables have a significantly high impact on overall job satisfac-

tion [36–38]. In general, these findings show that those who suffer from this type of violence

may experience lower intrinsic satisfaction concerning factors linked to workers’ self-training

and education, in the sense of a need for positive sensations and of self-accomplishment in the

workplace [36]. In this sense, a low intrinsic satisfaction entails a perception by the profes-

sional of low responsibility attribution, low decision-making opportunities, and that his/her

skills are not appropriately used and developed or duly valued, having a low accomplishment

sensation [39].

Similarly, extrinsic satisfaction, seen as a relationship with organizational variables, is also

impacted. This implies that the professional develops a generally more negative view of his/her

job and its related features, such as salary, company policies, shifts, and work schedules or

workload approval [38]. The association between these variables in the current study has also

confirmed the findings of other ER-based studies, such as Swafford’s [40], in which 91.7% of

respondents stated that lateral violence decreases their job satisfaction, with 53.3% pondering

transferring to another unit, hospital, or leaving their job.

Likewise, a relationship was found between lateral violence and both burnout-related and

mental health-related variables. Those who suffer from this type of violence feel more

exhausted emotionally and develop more anxious-depressive and somatic symptomatology. In

the same way, they may internalize, self-desensitize, or fall into lethargy in the face of various

aspects of their job (cynicism) [30] and of their functioning or social interaction abilities

(social dysfunction) [30].

In an inductive thematic analysis by Krut et al [41], LV is proven to be destructive to mental

health and a strong reason leading new nurses to abandon their profession as the emerging

subthemes were the cycle of violence, nurses eating their young, shame, drowning, isolation and
vulnerability.

Lateral violence is disruptive and inadequate behavior in the workplace that is perceived by

a high percentage of nurses in their work, somewhat due to their demanding and highly super-

vised environment [42, 43]. It is a common cause of stress and depression, and, besides leading

nurses to consider leaving their jobs [41, 44–46] they negatively impact patient attention and

care in case they stay in the job [41, 47].

Data resulting from the cluster analysis are coherent with the correlational analysis priorly

performed. It further allowed the creation of differentiated subgroups. The first, named Clus-

ter 1, evinces a low exposure to all three types of lateral violence and is characterizable as a pro-

file with moderate-high satisfaction, with a mild mental health variation (subclinical), and a

moderate-high alteration of variables related to burnout.

Incivility in the workplace concurs with poorer health and is a common source of burnout

for nurses but this impact is often mitigated by social support and resilience [48]. Other studies

with a broader sample of professionals, also point to the mediating role of resilience when
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facing harassment in the workplace [49], and argue that the more resilient the targeted nurses

are, the more stress they endure, without exhibiting the common alert signs.

On the other hand, the second profile, named cluster 2, whose individuals reported much

higher exposure to all three types of lateral violence, evinces similar features to the first profile,

but display lesser job satisfaction, more severe alterations to general health (which is still kept

at a subclinical level) and higher score on burnout-related variables, especially emotional

exhaustion.

When comparing both profiles, all variables obtained relevant effect magnitudes, except for

professional efficacy. The highest was observed in emotional exhaustion and social dysfunc-

tion, followed by cynicism, anxiety, and insomnia. It is especially relevant that, although Clus-

ter 2 presents higher scores than Cluster 1, in the profile variables in general, the only variable

that displays a definite severity variation is emotional exhaustion. This variable changes from

moderate-high in Cluster 1 to high in Cluster 2. This may be an indicator of the gradual

increase of the negative consequences’ impact on nurses who suffer lateral violence.

This current finding is consistent with that of prior research. Kim et al. [18] studied the

relationship between workplace bullying and professional quality of life, burnout and turnover

intent in a sample of clinical nurses to find a significant relationship between the first variable

and all subdomains of burnout, especially emotional exhaustion. This last variable was sig-

nalled by Leiter and Maslach [50] as the core burnout domain directly affected by workplace bul-
lying”. Wolf et al. [51] achieved identical results in a qualitative study in which emergency

nursing personnel identified lateral violence in the source of emotional and mental exhaustion.

In the mentioned study, the emergency nurses identified that emotional and mental exhaus-

tion where a result of lateral violence and had a cyclic progression. These authors stated that

“Our participants described lateral violence as a circular phenomenon that is both a cause and
effect of fatigue (. . .) fatigue led to bullying, which in turn led to more fatigue” (p.3). The main

causes pointed out were the inadequate work conditions in a phenomenon that they described

as “competitive nursing”. This concept leads to the idea that competitive effort and an excessive

workload is seen by nurses as what makes them more valuable and well-considered in deci-

sion-making moments.

The incivility and bullying among nurses remain widespread as a form of rite of passage is

reinforced in nurses training [52] and the toxic nursing culture is particularly felt during the

first year of nursing practice with a deleterious impact on nurses’ mental health [41].

Yet, this is not impossible to prevent. Research suggests that simulation and role-plays

against workplace violence, during academic training, are promising tools [53, 54]. Consider-

ing the hazards of workplace violence to health professionals and to the healthcare services,

organizational policies became mandatory in developed countries in order to prevent it and its

consequences to psychological health [55, 56]. Preventive programs and health promoting

benchmarking may prevent workplace violence from happening or at least detecting its occur-

rence in an early stage [56, 57].

Study limitations

The present study has limitations. Firstly, it was not possible to apply the questionnaire to

100% of professionals of all participant centres which may influence the obtained results. The

high work demand of the studied sample is well known, so it was necessary to reduce the

extent of the evaluation and exclude variables that might help a better understanding of the

phenomenon, as user violence, for example. Finally, data were collected before the COVID-19

pandemic. As such, certain variables that may have changed due to organizational shifts

occurred in the Spanish public health system.
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Conclusions

The analysis of conglomerates exhibits different profiles and symptomatic heterogeneity,

which sustains the influence of workplace violence as posing a risk to the wellbeing of health-

care professionals. The comparison between groups shows that professionals with higher expo-

sure to lateral violence feel lesser job satisfaction and more deleterious effects on their

psychological and physical health.

Facing these results, it is possible to conclude that these results allow the identification of a

professional profile that can benefit from prevention and intervention programs that contrib-

ute to improving the work environment’s quality and the professional’s wellbeing.
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Funding acquisition: Maria Vidal-Alves, José Antonio Ruiz-Hernández.
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Resources: José Antonio Ruiz-Hernández.

Supervision: Begoña Martı́nez-Jarreta.

Validation: Maria Vidal-Alves, Aurelio Luna-Maldonado, Teresa Magalhães, Bartolomé Llor-
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ANEXOS 

Figura 1: Equipo de Ecografía con Doppler color. 
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