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a b s t r a c t 

Introduction: Adverse events (AEs) involve a safety problem and compromise the quality of care, but evidence 
on how they affect the prognosis of patients is limited. 
Objective: In this study, the relationship between the presence of AEs and in-hospital mortality among patients 
is analysed, and their characteristics are compared. 
Material and methods: An observational study with a cross-sectional design was conducted in 32 hospitals of 
varying complexity in the Community of Madrid. The clinical history of 9,111 patients was analysed. Patients who 
were in the emergency room and those admitted to psychiatric units or centres were excluded. All hospitalisations 
were reviewed using the Harvard Medical Practice Study methodology for the detection and characterisation of 
AEs. The association between in-hospital mortality and the number of AEs was analysed with two multivariate 
models via logistic regression: 1) an explanatory model adjusted for confounders and 2) a predictive model of 
in-hospital mortality. A descriptive analysis of the differential characteristics of the AE was performed for the 
patients who died. 
Results: In-hospital mortality was 5%, with a higher incidence of AEs in patients who died (29.8% versus 11.9%; p 
< 0.005). The presence of 1 AE (OR [95% CI]: 2.1 [1.6 to 2.7]) or ≥ 3 AEs (2.4 [1.1 to 5.1]) significantly increased 
the odds of mortality. In addition, the increase in the number of AEs was a predictor of mortality without a dose–
response effect. The AEs that were most associated with in-hospital mortality were those related to care (15.5%; 
p = 0.047), and 15.3% of the AEs that occurred during ward care contributed to in-hospital mortality. 
Conclusion: There is an association between AEs and in-hospital mortality. The presence of at least 1 AE implies 
a critical event in the patient’s prognosis without a dose–response effect. Reducing AEs related to care in patients 
with comorbidities is positioned as an efficient strategy for improving health outcomes. 
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The World Health Organization (WHO) defines an adverse events
AE) as any incident that occurs during medical care and causes un-
ecessary harm to the patient, whether physical, psychological or emo-
ional. 1 Approximately one in 10 patients suffer from an AE in the hos-
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ital setting, and more than 3 million people die each year as a result. 2 

Es increase the burden of disease and compromise the sustainability
f the health system by generating extra financial costs in the form of
rolonged hospital stays or the need for new procedures. 3 , 4 

It is essential to measure AEs and determine their impact in order
o design policies that reduce AEs. The Harvard Medical Practice Study
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h  
HMPS) methodology 5 has been a pioneer in the detection and study of
Es. Several studies have subsequently replicated it in different coun-

ries, 6–9 both through longitudinal designs 10 and transversal methods, 11 

aking it the reference methodology. One of the main areas of study has
een the impact of hospital AEs on patients and on the healthcare sys-
em. Thus, a meta-analysis by Panagioti et al in 2019 revealed that 48%
f AEs prolonged hospital stay, required a new surgical intervention or
ontributed to in-hospital mortality. 12 Zhan et al reported that AEs in-
reased hospital stays by an average of 1–11 days, requiring additional
ealthcare in almost all cases. 13 Estimates made in Europe in 2022 value
his annual extra cost at 1 million euros for each hospital with more than
00 beds. 3 

It is accepted that AEs increase in-hospital mortality and worsen the
rognosis of patients. However, most studies have been limited to de-
cribing the frequency of patients with AEs who died during hospitali-
ation, with values ranging between 5% and 11%. 10 , 14 

Therefore, the aim of the current study, included in the Study on Pa-
ient Safety in Hospitals of the Community of Madrid (ESHMAD), 15 was
o estimate, in a pioneering way, an adjusted measure of the association
etween the number of active AEs suffered by the patient and in-hospital
ortality. In addition, the following were analysed: 1) the presence of
Es as a predictor of in-hospital mortality and 2) the differential char-
cteristics of AEs in patients who died and their impact on hospital stay.

aterials and methods 

tudy design 

A multicentre observational study with a cross-sectional design was
arried out in 32 hospitals in the Community of Madrid (eight with high
omplexity, 13 with medium complexity, six with low complexity, two
upport hospitals and three medium-stay hospitals). To construct the
ample, each centre conducted a single cross-sectional assesment at the
eginning of care activities on a designated day in May 2019. Patients
ho were in the emergency room and those admitted to psychiatric
nits or centres were excluded. The study was carried out according to
he HMPS methodology with a review of medical records in two phases,
sing validated tools: 1) an AE screening phase through the screening
uide adapted from the Screening Review Form ; 5 and 2) a phase of confir-
ation, classification and characterisation of the AEs, executed by the
odular Review Form 2 (MRF2) 16 applied to the positive records of the
rst phase. This phase was conducted when the patient was discharged
r 1 month after screening to review all hospitalisations. The data were
ollected from the patient’s clinical records by health professionals who
eceived specific training in the review of AEs. 17 

tudy variables 

The dependent variable was mortality during hospitalisation. Based
n the MRF2 protocol, the positive screenings of the first phase that met
he following conditions were considered: 1) the AE was active during
edical care, causing harm to the patient; 1 and 2) the damage was re-

ated to healthcare (a scale of 1–6 was applied, with ‘1’ indicating mini-
al evidence or relationship and ‘6’ total evidence; AEs being those with

alues ≥ 4). 16 A new variable was created to categorise the number of
Es presented by each patient as ‘Absence’, ‘1’, ‘2’ or ‘ ≥ 3’. 

As independent variables, continuous, qualitative dichotomous and
ualitative non-dichotomous variables were collected. The first group
ncluded age, total days of hospital stay, stay prior to screening, and
dditional days of stay due to AE. As qualitative dichotomies, the fol-
owing were considered: 1) Patient demographics/comorbidities: sex,
resence of cardiovascular disease, neoplasia, chronic obstructive pul-
onary disease, immunodeficiency, liver cirrhosis, hypoalbuminaemia,
ressure ulcers, reduced mobility and sensory deficits, renal failure (val-
es of creatinine levels greater than 1.7 mg/dL at the time of admission),
eutropenia (neutrophils < 1,000), obesity (BMI > 30 kg/m2 ) and active
2

moking; 2) Instrumentalisation of clinical practice: history of surgical
ntervention during admission and presence on the day of screening
f peripheral vascular catheters, central vascular catheters and urinary
atheters. These variables were analysed individually and in combina-
ion, following the methodology of previous patient safety studies. 10 , 18 

inally, as non-dichotomous qualitative variables, the type of hospital-
sation service, the type of hospital (‘Low-complexity acute care hos-
ital’, ‘Medium-complexity acute hospital’, ‘high-complexity acute hos-
ital’, ‘support hospital’ and ‘medium-stay hospital’) and the variables
elated to AE were included. Hospital complexity was classified accord-
ng to the National Health System Hospital Catalogue 19 and the Hospi-
als 2022–2024 report from the Madrid Health Service Results Obser-
atory. 20 Types of AEs were classified according to the MRF2 question-
aire, 16 ensuring that all categories were mutually exclusive: 1) ‘AEs
elated to care’, referring to all incidents of damage derived from the
ursing care of the patient during their hospitalisation (such as pressure
lcers [PUs], falls, and phlebitis); 2) ‘AEs related to negative effects of
edication’, referring to all damage derived from a medication (such as
ausea, diarrhoea and skin reactions); 3) ‘AEs related to procedures’, re-
erring to all damage derived from any procedures (haemorrhage, pneu-
othorax, organ injury and suture dehiscence); 4) ‘Healthcare-related

nfections’, referring to any infectious process derived from care; and 5)
Others’ for those AEs that could not be classified into any previously

entioned category. For the definition of HAI, the criteria of the Euro-
ean Center for Disease Control in the European Point Prevalence Survey
f Healthcare-associated Infections (EPPS) were used. 18 , 21 The time of
ccurrence of an AE was classified as ‘before admission’, ‘related to the
dmission process’, ‘during a procedure’, ‘after a procedure’, ‘during hos-
italisation in the ward’, or ‘at the end of the hospitalisation’. With re-
ard to the severity of the AE, the Conceptual Framework of the Interna-
ional Classification for Patient Safety of 2009 was applied, 1 with ‘mild’
eing an AE that does not affect the management or duration of hospi-
alisation; ‘moderate’ being one that leads to readmission or additional
ays of hospitalisation; and ‘severe’ being one that leads to requirement
or another surgery or that contributes to permanent disability or death.

tatistical analysis 

Descriptive analysis included mean and median and standard devi-
tion [SD] and interquartile range [IR]) for quantitative variables, and
roportions for the qualitative variables. Bivariate analyses used t -tests
r Mann–Whitney U tests for quantitative variables and chi-square or
isher tests for qualitative ones, depending on whether they were para-
etric or non-parametric. P-values < 0.05 indicated statistically signifi-

ant differences. 
Variables associated with in-hospital mortality were analysed using

ultivariate logistic regression with a backward selection method ( p
 0.05), corrected for over-optimism by bootstrap and assessed with

he Hosmer–Lemeshow test. All those that showed associations in the
ivariate analysis were included. 

To estimate the association between in-hospital mortality and the
umber of AEs, a multivariate explanatory model was developed by
eans of logistic regression adjusted for confounding variables, consid-

ring all those that modified the crude association by more than 10%. 22 

he confusion analysis can be found in the supplementary material in
able S1. For the statistical analysis, STATA version 18 software was
sed. 23 

esults 

ample 

9,111 patients met the inclusion criteria ( Fig. 1 ). The mean age was
2.4 years (SD 25.7 years), 50.5% were women, and 72.2% (6,577) of
ospital admissions were urgent, with 56.9% of patients admitted to



M. Roncal-Redin, D. San Jose-Saras, C. Díaz-Agero Pérez et al. Clinical Medicine 26 (2026) 100546

Fig. 1. Flow diagram. 
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edical specialties. The mean length of hospital stay prior to screen-
ng was 14.4 days (SD 42.8 days), with a median of 6 days (IQR: 1–
4). Overall, 83.0% of patients (7,562) had ≥ 1 comorbidity and 80.9%
7,374) had ≥ 1 instrumentalisation factor in clinical practice. A total
f 1,165 patients (12.8%) experienced ≥ 1 AE. The mean number of AEs
as 0.16 per patient (0.38 among those who died during hospitalisation
s. 0.14 among who did not; p < 0.005). 

In-hospital mortality was 5.0% (453 patients), with a mean age of
2.9 years (compared with 61.8 years in the non-deceased patients, p <
.001). In patients with ≥ 1 AE, in-hospital mortality was 11.6% (com-
ared with 4.0% of those without any AE; p < 0.001). With respect
o the epidemiological characteristics, mortality was 12.8% in patients
ho presented ≥ 3 instrumentalisation factors of clinical practice (com-
ared with 3.5% in those who did not; p < 0.001), 8% in patients who
resented ≥ 3 comorbidities (compared with 0.5% who did not present
hem; p < 0.001) and 5.7% in men (compared with 4.3% in women;
 = 0.002). Finally, in-hospital mortality was 14.9% in support hospi-
als and 11.1% in mid-stay hospitals (compared with 4.2% in medium-
r high-complexity hospitals; p < 0.001), 13.2% in intensive medicine
nits (compared with 5.8% in medical units, 1.9% in surgical units; p <
.001) and 3.4% in those who had surgery (compared with 5.6% among
hose who did not; p < 0.001) ( Table 1 ). 

ortality 

In the predictive model, an association was found with in-hospital
ortality and presence of renal failure (OR [95% CI]: 3.41 [2.41 to
.84], versus absence), cirrhosis (2.28 [1.42 to 3.34] versus absence),
eoplasia (2.19 [1.78 to 2.78] versus absence), the increase in the num-
er of AEs (1.57 [1.34 to 1.83] for each AE versus absence), sex (1.18
0.96 to 1.44] for men versus women) and age (1.01 [1.00 to 1.02] for
ach year). Admission to surgical units was a protective factor (0.42
0.36 to 0.77], versus being admitted to medical units), as was the
resence of surgical intervention (0.70 [0.51 to 0.96] versus absence)
 Table 2 ). The Hosmer–Lemeshow goodness-of-fit test was performed,
ith a result of p = 0.869. 

haracteristics of AEs 

Among the 9,111 patients, 1,165 experienced ≥ 1 AE, with a total
f 1,432 AEs detected. The most frequent type of AE was HAI (38.3%),
3

ollowed by AE related to care (23.0%) and AE related to a procedure
21.5%). A total of 49.2% of the AEs occurred during the hospital stay,
nd 53.2% were moderate or severe. A total of 92.7% of the AEs re-
uired some type of additional assistance (observation or monitoring,
dditional tests or procedures, a longer hospital stay, other additional
reatments or life support). 

A total of 15.5% of AEs related to care were associated with in-
ospital mortality (compared with 13.1% of HAIs, 9.6% of AEs related
o negative effects of medication and 8.4% of AEs related to procedures;
 = 0.047). Total 15.3% of the AEs that occurred during ward care con-
ributed to in-hospital mortality (compared with 10.2% of the AEs that
ccurred before admission, 9.9% after a procedure and 9.8% of the AEs
uring a procedure; p = 0.024). A 19% of severe AEs occurred in pa-
ients with subsequent in-hospital mortality (versus 12.4% of mild AEs
nd 9.4% of moderate AEs; p < 0.001). A 21.9% of the AEs that required
ife support contributed to in-hospital mortality (versus 16.9% of those
hat only needed monitoring and 13.7% of those that required an addi-
ional test < 0.001) (Table S1). 

xplanatory model of the association between AEs and in-hospital mortality

In the crude analysis, the OR (95% CI) for in-hospital mortality was
.99 (2.37 to 3.76) for the presence of 1 AE, 3.10 (1.84 to 5.20) for the
resence of 2 AEs, and 6.00 (2.97 to 12.10) for the presence of ≥ 3 AEs,
ompared with those with no AEs. 

The number of comorbidities or instrumentalisation factors of clin-
cal practice, the presence of surgical intervention, impaired mobility,
ypoalbuminaemia, PUs, or urinary and vascular catheters act as con-
ounding factors. According to the explanatory model adjusted for these
ariables, the risk of in-hospital mortality was 2.10 times higher for pa-
ients with 1 AE (OR [95% CI]: 2.10 [1.63 to 2.70]), 1.58 times higher
or patients with 2 AEs (1.58 [0.89 to 2.80]) and 2.37 times higher for
atients with ≥ 3 AEs (2.37 [1.10 to 5.14]) than that for patients without
ny AE (Table S2 and Fig. 2 ). 

iscussion 

A total of 9,111 hospitalisations were analysed in this cross-sectional
tudy. An in-hospital mortality of 5% was found, with at least 1 AE in
pproximately one-third of the deceased patients. The presence of AEs
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Table 1 

Characteristics of the patients and episodes included in the study. 

Total 
n = 9,111 

In-hospital mortality 
n = 453 

Hospital discharge 
n = 8,658 

p value 

Agea , mean (SD) 62.4 (25.7) 72.9 (17.8) 61.8 (25.9) p < 0.001 
Sex 

Men 4,544 (49.9) 258 (5.7) 4,286 (94.3) 
0.002 Women 4,567 (50.1) 195 (4.3) 4,372 (95.7) 

Type of admissionb 

Urgent 6,577 (72.2) 326 (5.0) 6,251 (95.0) 
0.368 Scheduled 2,493 (27.4) 123 (4.9) 2,370 (95.1) 

Hospitalisation specialty 
Medical specialties 5,184 (56.9) 301 (5.8) 4,883 (94.2) 

p < 0.001 Surgical specialties 3,123 (34.3) 60 (1.9) 3,063 (98.1) 
Intensive medicine 380 (4.2) 50 (13.2) 330 (86.8) 
Other 424 (4.6) 42 (9.9) 382 (90.1) 

Hospital type 
Low complexity 759 (8.3) 54 (7.1) 705 (92.9) 

p < 0.001 Medium complexity 2,995 (32.9) 126 (4.2) 2,869 (95.8) 
High complexity 4,765 (52.3) 200 (4.2) 4,565 (95.8) 
Support 188 (2.1) 28 (14.9) 160 (85.1) 
Mid-stay 404 (4.4) 45 (11.1) 359 (88.9) 

Stay prior to screening 
0–2 days 2,241 (24.6) 41 (1.8) 2,200 (98.2) 

p < 0.001 2–6 days 2,333 (25.6) 91 (3.9) 2,242 (96.1) 
6–15 days 1,994 (21.9) 126 (6.3) 1,868 (93.7) 
15–30 days 911 (10.0) 80 (8.8) 831 (91.2) 
≥ 30 days 922 (10.1) 105 (11.4) 817 (88.6) 
Unknown 710 (7.8) 10 (1.4 700 (98.6) 
History of surgical intervention 
Absence 6,463 (70.9) 362 (5.6) 6,101 (94.4) 

p < 0.001 Presence 2,648 (29.1) 91 (3.4) 2,557 (96.6) 
Number of comorbidities 

Absence 1,549 (17.0) 7 (0.5) 1,542 (99.5) 
p < 0.001 1 1,419 (15.6) 27 (1.9) 1,392 (98.1) 

2 1,566 (17.2) 53 (3.4) 1,513 (96.6) 
≥ 3 4,577 (50.2) 366 (8.0) 4,211 (92.0) 

Number of instrumentalisation factors of clinical 
practice 

Absence 1,737 (19.6) 60 (3.5) 1,677 (96.5) 
p < 0.001 1 5,388 (59.1) 199 (3.7) 5,189 (96.3) 

2 1,503 (16.5) 136 (9.1) 1,367 (90.9) 
≥ 3 483 (5.3) 58 (12.0) 425 (88.0) 

Adverse event 
Absence 7,946 (87.2) 318 (4.0) 7,628 (96.0) 

p < 0.001 Presence 1,165 (12.8) 135 (11.6) 1,030 (88.4) 

a 72 missing. 
b 43 missing data. 
SD, standard deviation; p value. 

Fig. 2. Crude versus adjusted ORs for in- 
hospital mortality and the presence of 1 AE, 2 
AEs or ≥ 3 AEs. 
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Table 2 

In-hospital mortality predictive model during hospitalisation. 

Total 
n (%) 

In-hospital mortality 
n (%) 

OR 95% CI p value 

Adverse event 
By number of AEs 1,165 (12.8) 135 (11,6) 1.57 1.34 to 1.83 p < 0.001 
Age∗ 

per year, mean (SD) 62.4 (25.7) 72.9 (17.8) 1.01 1.00 to 1.02 0.004 
Sex 

Women 4,567 (50.1) 195 (4.3) 1.00 NA 
Men 4,544 (49.9) 258 (5.7) 1.18 0.96 to 1.45 0.10 

Comorbidities∗∗ 

Kidney failure 209 (2.6) 57 (12.7) 3.41 2.41 to 4.84 p < 0.001 
Mobility alteration 2,988 (37.7) 284 (63.5) 1.83 1.52 to 2.41 p < 0.001 
Hypoalbuminaemia 1,464 (18.5) 178 (39.8) 1.53 1.22 to 1.91 p < 0.001 
Neoplasia 1,997 (25.2) 192 (42.9) 2.19 1.78 to 2.78 p < 0.001 
Cirrhosis 207 (2.6) 29 (6.5) 2.28 1.42 to 3.34 p < 0.001 

Instrumentalisation factors of clinical 
practice∗∗ 

Urinary catheter 1,605 (19.2) 185 (41.9) 1.96 1.27 to 2.15 p < 0.001 
Central venous catheter 1,068 (12.7) 119 (26.9) 1.64 1.12 to 2.05 0.003 
Surgical intervention 2,648 (29.1) 91 (20.1) 0.70 0.51 to 0.96 0.024 

Hospitalisation specialty 
Medical specialties 5,184 (56.9) 301 (5.8) 1.00 NA 
Surgical specialties 3,123 (34.3) 60 (1.9) 0.54 0.38 to 0.77 0.001 
Intensive medicine 380 (4.2) 50 (13.2) 1.13 0.72 to 1.76 0.727 
Other 424 (4.6) 42 9.9) 2.14 1.48 to 3.10 p < 0.001 
Cons 0.008 

∗ 6 missing. 
∗∗ Reference category of each risk factor, absence. 
EA, adverse event; SD, standard deviation; p, p value; NA, not applicable; OR, odds ratio; CI, confidence interval. 
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as associated with doubling the risk of in-hospital mortality, adjusting
or confounding variables. In-hospital mortality was more common in
ale patients who did not undergo surgery, who presented a greater
umber of comorbidities or instrumentalisations in clinical practice, or
ho were admitted to mid-stay or support hospitals. The presence of an
E was a predictor of in-hospital mortality. HAIs and those related to
are were the most frequent types of AEs, the latter being the ones that
ontributed the most to in-hospital mortality. 

Investigations of the impact of AEs on mortality have traditionally
een carried out through descriptive analyses. Thomas et al in 2000 in
tah and Colorado reported that 6.6% of patients with AEs died, 9 and
ousa et al in 2014 in Portugal noted that up to 10.8% of AEs occurred
n patients who finally died. 24 Our study presents two novelties with re-
pect to the previous evidence: 1) a complete individual analysis of the
onfounding variables was performed to estimate a precise measure of
ssociation, and 2) the role of the simultaneity of active AEs in the in-
ospital prognosis was investigated. In this regard, our results suggest
hat the increased risk of in-hospital mortality doubles with the presence
f the first AE (OR: 2.10), and is maintained with the presence of addi-
ional AEs, without observing a dose ‒response effect. The most similar
esult reported in the literature was reported by Martins et al in 2011,
ho estimated an OR of 9.5 for the presence of an AE and mortality in
ospitalised patients, whereas the crude OR was 11.43 and the adjusted
R was 8.23 for avoidable AEs. 25 On the other hand, Haukland et al

ound an RR of 2.83 for the presence of AE and mortality in a retro-
pective record review. 26 These numbers are higher than those in our
opulation, although, in our study, we considered all the AEs in a larger
ample and analysed in depth the confounding factors that may affect
his association. Our crude analysis also overestimated the association
etween the presence of AEs and in-hospital mortality. 

In our study, the most severe AEs that required a greater degree
f additional medical assistance were associated with higher mortality,
hich is consistent with the findings of other previous studies. 27 Al-

hough HAIs were the most frequent type of AE, the AEs with the great-
st contribution to mortality were those related to care. This, in addition
o the greater association with in-hospital mortality of AEs that occur
5

uring ward care, suggests that their reduction is an efficient strategy
or improving the prognosis of patients. Measures that manage to in-
rease the ratio of nursing personnel per patient at risk or training have
anaged to reduce the frequency of AEs related to care and may have
 significant impact on health outcomes. 28 Those related to procedures
ere the type of AE with the lowest associated mortality, which could
e explained by their association with the selection for surgical inter-
entions of those patients with a better previous prognosis. 29 , 30 , 31 

Finally, the detection of AEs during hospitalisation was a predictor
f mortality in a model that started with more than 15 epidemiologi-
al variables. In the predictive model, age; hospitalisation in medical
pecialties; the presence of kidney failure; impaired mobility; hypoalbu-
inaemia; neoplasia; cirrhosis; and PU or catheter use were also associ-

ted with increased in-hospital mortality. These risk factors have been
escribed in the literature as poor prognosis conditions in hospitalised
atients, 32 together with the presence of a greater number of comor-
idities. 33 These results suggest the need to direct strategies to reduce
he frequency of AEs in this patient profile, fundamentally by improving
ard care. Improvements in safety culture, increased notification of AEs
nd increased knowledge of adverse event prevention among healthcare
rofessionals have the potential to reduce avoidable in-hospital mortal-
ty. 34 

There are several limitations in our study. Its cross-sectional design
oes not allow us to establish causality, and we can only speak of an
ssociation between the different variables studied and in-hospital mor-
ality. In addition, this design over-represents the AEs that prolong hos-
ital stay (such as HAIs) owing to their greater probability of remain-
ng active during the study date. However, this is also an advantage,
s it ensures a high detection sensitivity of serious or prolonged-stay
Es, which are the ones that benefit the most from an in-depth analysis

o implement future prevention strategies. Similarly, the use of cross-
ectional designs for the identification and characterisation of AEs is
idely accepted and has been used in many recent studies because of

ts high degree of efficiency. 10 , 18 , 35 On the other hand, to minimise the
ossibility of missing data and ensure adequate quality of the data, a
tandardised, validated and robust methodology has been used, which,
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ogether with a process of training reviewers, is capable of offering the
ighest degree of available evidence. 3 , 17 Another limitation is that the
ata were collected prior to the COVID-19 pandemic; however, clinical
ractice has not changed substantially since then, and thus the findings
emain applicable to current care settings. 

Among the strengths of our study, we highlight the following: (1)
he inclusion of a large sample of 9,111 patients, which ensures ade-
uate statistical power; (2) the participation of 32 hospitals with differ-
nt levels of complexity, providing good representativeness and optimal
nternal and external validity; (3) the application of a validated and in-
ernationally recognised methodology, which allows for high compara-
ility across settings and over time; (4) the identification of a bundle
f patient-related factors associated with a high risk of AEs, which en-
bles the development of immediately applicable preventive measures
nd (5) the quantitative analysis of the effects of adverse events (AEs)
n in-hospital mortality after adjustment for relevant epidemiological
actors, demonstrating that even a single AE doubles the risk of death. 

In this sense, a measure of association was obtained with an adjusted
nalysis between the presence of active AEs and in-hospital mortality.
lthough no dose ‒response effect has been found with an increase in

he number of AEs, the existence of at least one of them already ad-
ersely affects the patient’s hospital prognosis. These results are highly
pplicable to clinical practice and health management, as they suggest
hat AE prevention strategies could be especially effective in reducing
n-hospital mortality and, therefore, in improving patient prognosis and
uality of care in our centers. 36 

onclusions 

The occurrence of at least 1 AE doubles the risk of in-hospital mor-
ality, influencing the prognosis of the patient. The presence of a greater
umber of AEs maintains the risk but does not produce a dose ‒response
ffect. The most common AEs were HAIs and those related to care. How-
ver, the latter occurred more frequently in patients who died, position-
ng their reduction as an element with an exponential effect on improv-
ng patient prognosis. 

The presence of AEs, advanced age, hospitalisation in a medical ser-
ice, risk factors such as kidney failure, impaired mobility, hypoalbu-
inaemia, neoplasia, cirrhosis, PU and the presence of catheters are as-

ociated with increased in-hospital mortality. Establishing actions aimed
t reducing the frequency of AEs in these patients is an appropriate strat-
gy for improving health outcomes. 
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