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Abstract

Int roduct ion:  Adverse drug effects (ADE) are the reason for 0.86% to 38.2% of emergency 
hospital admissions, and a large percentage of them are avoidable. Rat ional prescript ion and 
pharmacotherapy monitoring reduce the appearance of such health problems.
Met hod:  Study performed in a tert iary hospital emergency unit  with pat ients selected using a 
two-phase random sample. The informat ion was obtained from a validated quest ionnaire and 
from the clinical history. The data were grouped according to the following cause-effect  schema: 
1-Potent ial risk factors for an ADE. 2-Effects l ikely to be caused by drugs. 3-Consequences of 
ADE.  4-Pot ent ial  confounding fact ors.  The informat ion obt ained was evaluat ed by four 
independent  evaluators using the Dader method.
Result s: Eight hundred forty patients were included in the study, and 33% of them came to the 
emergency unit  due to an ADE. ADE were more frequent ly observed in female pat ients, those 
with higher drug consumpt ion, older pat ients, those with an underlying illness and in those from 
underprivileged backgrounds. The factors determining risk of an ADE are the quant ity of drugs 
consumed, sex and the health pract ices index.
Discussion:  One t hird of  emergency hospit al  admissions were due t o ADE,  and t hese were 
associated with the same factors found in other studies (number of  drugs consumed, female 
sex, age and social background). In addit ion, we observed that  ADE are predominant  in pat ients 
with low values on the health pract ices index, and in those with underlying illnesses.
© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Introduction

The total cost  of  pharmaceut ical prescript ions in Spain in 
2006 was €10636.24x106, a 5.8% increase from 2005.1 This 
consumpt ion, which has experienced a sustained increase, 
is not  always accompanied by the intended medical results, 
and can even lead t o new heal t h problems, 2,3 which,  in 
addi t ion t o adverse react ions and side ef f ect s,  can be 
provoked through unnecessary use, prolonged ineff iciency, 
dosage, inadequate durat ion and method of administ rat ion, 
and even lack of necessary drug. In the USA, 100 000 people 
die every year due to adverse react ions to drug, and 7000 
due to errors in the administ rat ion of these drugs.4

Adverse drug ef f ect s (ADE) have been def ined and 
classif ied in dif ferent  ways,5-7 but  all are, for the most  part ,  
preventable.  Pharmacotherapeut ic fol low-up, 8-12 rat ional 
prescript ion of  drugs,  comput erised drug indicat ions in 
expert  systems, 13,14 t raining of  healt h care professionals, 
and a review of all drugs before giving new prescript ions15,16 
are all useful tools for reducing ADE.

Between 0.86% and 38.2%17-28 of hospital emergency cases 
are caused by ADE, hospitalisat ion being required in as many 
as 24% of cases,17,20 and between 66%-72.7%17,19,23,24 are 
considered avoidable.

The obj ect ive of this study was to determine the rate of 
ADE incidence that  causes emergencies at  a tert iary hospital 
in t he Canary Islands,  Spain,  and t he drugs and fact ors 
associated with them.

Methods

The st udy was car r i ed out  i n t he Emergency Uni t  at  
Nuest ra Señora de Candelar ia Universi t y Hospi t al  i n 

Tenerife,  Canary Islands,  which is a t ert iary hospit al wit h 
coverage for 481 000 inhabitants, with 936 acute beds. 
The hospi t al  at t ended t o 122 465 emergencies dur ing 
2005, with 15% of cases being admitted.29 The populat ion 
studied consisted of  t hose pat ient s who sought  t reatment  
bet ween 15 March and 14 June 2006,  excluding t hose 
cases of  volunt ary drug int oxicat ion,  gynaecological 
emergencies t hat  were at t ended in t he gynaecological 
depart ment ,  paediat ric cases,  and pat ient s t hat  did not  
provi de t he requi red i nf ormat i on.  We al so avoided 
dupl icat ions f rom successive visi t s by t he same pat ient , 
by only considering dat a obt ained during t he f i rst  visi t .  
The l osses due t o l ack of  pat ient  col l aborat ion were 
compared t o part icipant s in order t o assess any possible 
select ion bias.

Pat ients were selected through a two-phase randomised 
sample, with days of the year as primary units and pat ients 
considered as secondary units. The number was set at 800 
for a 50% incidence of ADE, with 95% confidence intervals 
and ±3% error level, which yielded a power of 98% in the 
applicat ion of  bilateral hypothesis t est s for a signif icance 
level of 5%, and allowed for using logistical regression 
models with up to 40 explanatory variables.

Before being included in t he st udy,  each pat ient  gave 
their informed consent . The quest ionnaire components were 
t hen complet ed,  based on t he f orm produced by t he 
Pharmaceut ical  Care Group of  Granada t o det ect  ADE in 
emergency wards,  which was val i dat ed in Spain. 30, 31 
Interviews were performed in the emergency t riage unit  by 
10 pharmacists. If  the pat ient ’s health was so poor that  he 
or she were unable t o complet e t he quest ionnaire,  t he 
informat ion was obt ained f rom a family member or care 
provider.  Missing data f rom the quest ionnaire were t aken 
from clinical records.

Incidencia de resultados negativos de medicación en un servicio de urgencias 

hospitalario y factores asociados

Resumen

Int roducción: Los resultados negativos de la medicación (RNM) motivan entre un 0,86-38,2% de 
las urgencias hospitalarias y en un alto porcentaj e son evitables. La prescripción racional y el 
seguimiento farmacoterapéut ico reducen la aparición de estos problemas de salud.
Mét odo: Estudio en el servicio de urgencias de un hospital de tercer nivel con selección de pa-
cientes por muest reo aleatorio bietápico. La información se obtuvo de un cuest ionario validado 
y de la historia clínica. Los datos se est ructuraron dent ro del siguiente esquema causa-efecto: 
1) factores potenciales de riesgo de un RNM; 2) efectos provocados de manera plausible por 
fármacos; 3) consecuencias del RNM, y 4) potenciales factores de confusión.  La información 
obtenida fue evaluada según la metodología Dáder por cuat ro evaluadores independientes.
Result ados: Se incluyeron 840 pacientes en el estudio, de los cuales el 33% acudió a urgencias 
por un RNM. Los RNM se observaron con mayor frecuencia en las muj eres, con mayor consumo 
de fármacos, en los pacientes mayores, en aquellos con alguna enfermedad de base y en los 
pertenecientes a clases sociales más desfavorecidas. Los factores que determinan el riesgo de 
aparición de los RNM son la cant idad de medicamentos consumidos, el sexo y el índice de prác-
t icas de la salud.
Discusión: Un tercio de las urgencias hospitalarias fueron debidas a RNM y se asociaron a los 
mismos factores que ot ros estudios (número de fármacos consumidos, sexo femenino, edad y 
clase social).  Además, se observó un predominio de los RNM en los pacientes con valores baj os 
del índice de práct icas de la salud y en aquellos con enfermedades de base.
© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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The data were st ructured within a cause-effect  schema as 
follows:

1.  Pot ent i al  ADE r i sk f act ors:  consumpt i on of  drugs 
cat egorised by anat omical,  t herapeut ic,  and chemical 
classif icat ions,32 the drug prescriber (emergency doctor, 
primary care staf f  member, specialist ,  pharmacist ,  self-
prescribed).  Medical al lergies were also categorised by 
the aforement ioned classif icat ions.

2.  Ef fect s t hat  were possibly provoked by t he drugs:  ADE 
included in the classif icat ion table by the Third Consensus 
of Granada3 (Table 1) and defined as the medical diagnosis 
upon pat ient  discharge (categorised according the ICD-
933) associated with a ‘ necessary’ ,  ‘ ef fect ive’ ,  or ‘ safe’  
drug, according to the Dader method, 34 and ‘ avoidable’  
according to the Baena et  al method.35

3.  ADE consequences: hospitalisat ion and severity according 
to the scale by Tafreshi et  al.19

4.  Pot ent ial  confounding fact ors:  modif ied Charlson co-
morbidit y index, 36 health pract ices index (HPI), 37 social 
background according t o t he Spanish Epidemiology 
Society,38-40 age, and sex.

Eight  different  pharmacists and three doctors part icipated 
in evaluat ing the obtained informat ion, and each case was 
examined by four dif ferent , independent  evaluators, one of 
which was always a doct or.  In t he case of  disagreement  
between the evaluators, the doctor’s criteria prevailed.

Data processing

The characterist ics of  t he sample have been summarised, 
with categorical variables as percentages, ordinal variables 
(those that  follow a gradient  from bet ter to worse) and non-
normal scales as median values (P25-P75,  range), and normal 
scales as mean (SD).

The f irst  type of variables were compared using Pearson’s 
chi-square t est ,  t he second t ype using t he Kruskal-Wall is 
H-t est  and Mann-Whit ney U-t est ,  and t he t hird group of 

variables were compared using Bonferroni-Scheffe post -hoc 
ANOVA tests and Student ’s t -tests. The comparisons between 
di f ferent  groups wit h overal l  signi f icance values of  t he 
dif ferences between them will appear with the signif icance 
bet ween t he speci f i c gr oups t hat  pr oduce t hese 
dif ferences.

Using ADE as t he dependent  var iable,  we adj ust ed 
mult ivariate logist ical regression models, using a backward 
st rat egy and Wald cr i t er ia.  These models’  predict ive 
variables were those factors that  exhibited potent ial risk, 
selected from among those that  reached signif icant  values 
in the simple comparisons, had the highest  univariate odds 
rat io f rom among t hose wi t hin t he same cat egory,  and 
provided the greatest  amount  of informat ion.

St at ist ical  calculat ions were performed using Sample 
Power 5.0 and SPSS 15.0© sof tware by SPSS Inc. ,  Chicago, 
Ill inois, USA.

Results

The final sample was made up of 888 patients, 33 of 
whom were excluded as they did not  comply with inclusion 
criteria, and 15 declined to participate. The 840 patients 
f inal ly included in t he st udy equal ly represent ed bot h 
sexes, and had a mean age of 42 years (range: 28-62 years). 
Information was obtained directly from the patients in 95% 
of cases.

Within the sample, 33% of patients went to the emergency 
unit due to ADE: 16% ‘effective’, 14% ‘necessary’, and 3% 
‘safe’. According to type, 40% of cases were produced by 
the lack of necessary pharmacological treatment, 27% by 
quantitative ineffectiveness of the drug, 23% by non-
quantitative ineffectiveness, and 8% by safety problems 
unrelated to dosage.

ADE were associated with respiratory (14%; P<.001) and 
digestive (13%; P<. 001) syst em diseases,  inj ur ies and 
poisoning (8%; P<.001), mental disorders (6%; P<.001), and 
infectious and parasitic diseases (3%; P<.003).

Table 1 Deinition of adverse drug effects according to the Third Consensus of Granada3

Category	 Type	 Deinition

Necessary Unt reated health problems (ADE 1) The pat ient  suffers a health problem associated with  
  the lack of a needed drug 
 Unnecessary drug effects (ADE 2) The pat ient  suffers a health problem associated with  
  receiving an unneeded drug
Effect ive Non-quant itat ive ineffect iveness (ADE 3) The pat ient  suffers a health problem associated with  
  non-quant itat ive ineffect iveness of the drug
 Quant itat ive ineffect iveness (ADE 4) The pat ient  suffers a health problem associated with  
  quant itat ive ineffect iveness of the drug
Safe Non-quant itat ive lack of safety (ADE 5) The pat ient  suffers a health problem associated with  
  non-quant itat ive lack of safety
 Quant itat ive lack of safety (ADE 6) The pat ient  suffers a health problem associated with  
  quant itat ive lack of safety

ADE indicates adverse drug effects.
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ADE were the cause of 33% of all hospitalisations, even 
though we did not  observe a signif icant  relat ionship between 
t he need f or  hospi t al isat ion and t he presence of  ADE. 
However, the results from the analysis of hospitalisat ions by 
category of  ADE indicated that  pat ient s wit h ‘ necessary’ -
related ADE required a greater level of hospitalisat ion than 
those with ‘effective’-related ADE. (20% vs 10%; P=.011).

Modiiable	factors

The level of drug consumpt ion was greater in pat ients with 
ADE (3 [1-5]) than in those without  ADE (1 [0-3]) (P<.001). 
Two drugs (0-5) were consumed in the ‘ necessary’  category, 
2 drugs (2-4) in ‘ effect ive’  category, and 5 drugs (4-9) in the 
‘ saf e’ ,  wi t h a di f f erence bet ween each (P<. 001).  We 
observed di f ferences by t ype (P<.001),  wi t h a range of 
consumption between 8 (3-12) drugs for type 6 and 2 (0-5) 
drugs for type 1. Table 2 displays the frequencies of ADE by 
pharmacological  group,  and Table 3 displays t hem by 
category.

The dif ferences observed between drug prescribers are 
detailed in Table 4, and those found between categories are 
displayed in Table 5.

The HPI was lower in pat ient s wit h ADE (3.2-4 vs 3.3-4; 
P=.004), which was maintained with respect  to the category 
of ADE (P=.003).

Non-modiiable	factors

Sixty-one percent  of ADE occurred in women (P<.001), with 
differences observed between the groups: ‘necessary’ (16% 
vs 11%; P=.050), ‘effective’ (20% vs 13%; P=.008), and ‘safe’ 
(4% vs 2%; P=.025).

Pat ients with ADE tended to be older (47.32-69 years vs 
40.27-59 years; P<.001). Patients had a mean age of 48 (33-
70) years in the ‘necessary’ category, 42 (28-62) years in the 
‘ ef fect ive’  cat egory,  and 57 (47-75) years in t he ‘ safe’  
category (P=.006 between the last  two categories).

ADE were produced with greater frequency in pat ients of 
lower social background (80% in classes iv-v vs 20% in classes 
i-iii;  P=.047). 

We observed a greater frequency of ADE in pat ients with 
some type of underlying disease (51% vs 49%; P=.006).  Of 
which, 16% of cases were ‘necessary’, 17% ‘effective’, and 
5% ‘safe’ (P=.005 for safet y).  The Charlson co-morbidit y 
index was greater in pat ients with ADE (4 vs 2; P=.001), and 
was 1 (0-4) for ‘ necessary’ ,  0 (0–3) for ‘ ef fect ive’ ,  and 2 
(0–5) for ‘ safe’  (P=.016 between the last  two categories).

Risk factors

Table 6 shows t he resul t s of  t he f inal  adj ust ment  t o t he 
mult ivariate logist ical regression model with the Charlson 

Table 3 Frequency of adverse drug effects by category according to the therapeut ic group of the associated drug

Treatment group Necessary, % Effective, % Safe, %

Nervous system 50 35 24
Musculoskeletal system 13 20 14
Systemic ant ibiot ics 0 9 5
Respiratory system 25 12 8
Gast rointest inal t ract  and metabolism 6 10 3
Blood and haematopoiet ic organs 0 1 22
Ant ineoplast ic and immunomodulatory agents 0 0 19
Cardiovascular system 6 8 3
Systemic hormone preparat ions 0 2 0
Dermatological condit ion 0 2 0
Urogenital system and sex hormones 0 1 0
Sensory organs 0 1 3

Table 4 Frequency of the adverse drug effects according to the origin of the drug prescript ion

Origin of the prescription (P<.001)*  Emergency unit Primary care Specialist Pharmacist P**

 % 11 42 30 3
Emergency unit  11     <.001
Primary care 42 <.001    .014
Specialist  30 <.001 <.001   <.001
Pharmacist  3 – – –  –

Self-prescribed 15 NS <.001 <.001 – <.001

– Comparison was not performed due to the lack of sample size necessary for performing the test.
NS indicates the difference was not statistically signiicant.
 *Overall signiicant different between the different prescription origins. Signiicant difference is shown within the box for each of 
the corresponding origins.
 **Signiicant difference between each prescription origin and all others. We used Pearson’s chi-square tests for these 
comparisons.
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co-morbidit y index,  t he number of  drugs consumed,  sex, 
age, social background, and the HPI as potent ial risk factors 
for t he appearance of  ADE.  The model only ret ained t he 
quant ity of drugs consumed, sex, and HPI as factors possibly 
associated to ADE, rej ect ing the rest .

Discussion

One third of all hospital emergencies during the study period 
were due to ADE. In previous studies on drug-related hospital 
emergencies, 17-24, 26 a wide range of  values have been 
produced for this type of situation (0.86%-38.2%), which 
could be due t o t he variabi l i t y in st udy design and t he 
definit ion of drug-related emergencies.

Prospect ive studies, as opposed ret rospect ive studies, can 
bring to light  much more informat ion regarding the reasons 
for seeking emergency t reatment  and the pharmacological 
t reatment  given, which lead to a greater prevalence of ADE 
detected.22 The number of hospital emergencies due to ADE 
at  Nuest ra Señora de Candelaria Universit y Hospit al  was 
similar to the results from other prospect ive studies focusing 
on ADE.18,19,21,24

In t his study,  t he dist ribut ion of  ADE was similar t o t hat  
observed by Baena,18 with ‘ effect ive’ -related ADE being the 
most  common. However, other authors have detected such 
emergencies most ly due to safety-related ADE,19,21 and this 
dif ference could be due t o t he fact  t hat  in our st udy,  we 
excluded those cases of at tempted suicide.

Otero et  al17 observed that 2.5% of emergency visits were 
related t o adverse ef fect s f rom drugs,  excluding cases of 

voluntary and accidental intoxicat ions, as well as those due 
t o fai lure t o comply wit h t he t reat ment  and t reat ment  
failure, focusing on safety issues. The prevalence described 
here was similar to that  found in the ‘ safe’  category of our 
study.

Problems due to unt reated indicat ions (ADE 1) were the 
most common in our study, constituting 40% of all ADE-
related visit s,  which is a result  similar to those from other 
studies.21,24 However, Tafreshi et  al19 observed that only 14% 
of  drug-relat ed emergency cases were due t o unt reat ed 
indicat ions. 

In our  st udy,  pr obl ems due t o phar macol ogi cal 
ineffectiveness constituted 50% of ADE-related hospital 
emergencies, this being a lower value than those described 
by the Baena study,18 but  much higher than the results from 
Tuneu et  al.21

Safety ADE reached a similar prevalence to that  observed 
in the Baena et  al18 and Otero et  al17 studies, but  were much 
lower t han t hose described by other authors. 19,21,22 These 
di f ferences could be explained given t hat  we excluded 
pat ients with voluntary drug intoxicat ions. Another possible 
cause of  t his discrepancy could be t he disparit y between 
st udies regarding pat ient  age,  since great er longevit y is 
associated with toxicity issues. 21% of our study patients 
were over 65 years of age, whereas in the Tuneu et  al study,21 
over half of all pat ients surpassed this age.

We observed a relat ionship bet ween t he diagnosis of 
pat ients that  sought  t reatment  in the emergency unit  and 
t he appearance of  ADE.  Poor ly def ined heal t h st at es, 
symptoms, and signs, musculoskeletal system and connect ive 
t issue diseases,  respiratory diseases,  and gast rointest inal 
diseases were the most  common diagnoses in pat ients that  
sought  emergency t reatment  for ADE. In the study by Baena, 
musculoskelet al  diseases const i t ut ed t he most  common 
diagnosis in ADE pat ients.

Twelve percent  of  ADE pat ients required hospitalisat ion, 
which fell within the range of values for this variable in the 
medical literature.22,24

Pat ient s wi t h unt reat ed i ndi cat i ons t hat  requi red 
hospitalisat ion mainly suffered from respiratory system and 
circulatory syst em diseases t hat  were not  being t reat ed. 
This result  dif fers from the Baena study,18 in which hospital 
admissions f or  t his t ype of  ADE were pr imar i l y due t o 
abandoned t reatment .

Wit h regard t o t he analysis of  pot ent ial ly modif iable 
fact ors,  t he appearance of  ADE was correlat ed wit h t he 
number of  drugs consumed,  in a simi lar  way t o ot her 
st udies. 18,21,27 Int eract ions bet ween drugs were more 

Table 5 Frequencies of the adverse drug effects by category and according to the origin of the prescribed drug

Origin of the prescription Necessary, % Effective, % Safe, % P*

Emergency unit  6 13 3 NS
Primary care 56 47 11 <.001
Specialist 31 21 78 <.001
Pharmacist  0 2 6 NS
Self-prescribed 6 18 3 NS

NS indicates the difference was not statistically signiicant.
*Comparison between each origin and the others using Pearson’s chi-square test .

Table 6 Results of the mult ivariate logist ical regression 
analysis of the adverse drug effects*

Factor OR (95% CI) P

Each most  taken drug 1.16 (1.10-1.23) <.001
Female 1.63 (1.20-2.21) .002
Each point  less on the HPI 1.17 (1.04-1.33) .011

CI indicates conidence interval; HPI: health practices index;  
OR: odds rat io.
 *Factors whose regression coeficients reached a 
signiicance of P<.05. These include: Charlson co-morbidity 
index, number of drugs consumed, sex, age, social 
background, and health pract ices index.
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probable when increasing t he number of  dif ferent  drugs 
consumed, which therefore made it  more l ikely for ADE to 
appear.  However,  ot her aut hors19,28 found no correlat ion 
between the number of drugs and ADE appearance.

Primary care medical staff prescribed over 40% of the 
drugs associated with ADE. This could be due to the elevated 
number of  repeat  prescript ions given, 16 in which cont act  
bet ween t he doct or and pat ient  is minimal ,  hinder ing 
adequate pharmacotherapeut ic follow-up.

Baena18 analysed the relat ionship between the appearance 
of ADE and the number of prescribers, observing that  it  was 
confounded by the number of dif ferent  drugs consumed. In 
our study,  we were unable t o perform this analysis,  since 
our system of gathering informat ion only discerned the type 
of prescriber, but  not  how many of them were dif ferent .

Pat ients that  sought  at tent ion at  the emergency unit  for 
reasons unrelat ed t o drugs had bet t er  HPI t han t hose 
pat ient s t hat  sought  at t ent ion f or  ADE.  Pat ient s wi t h 
‘ ef f ect ive’ -relat ed ADE,  among which were t hose wi t h 
quant it at ive inef fect iveness problems secondary t o non-
compliance with t reatment , had low HPI values.

Wit h regard t o t he fact ors t hat  af fect ed ADE,  pat ient s 
t hat  sought  emergency t reatment  for ADE were older,  on 
average, t han those that  suf fered other healt h problems. 
The associat ion between age and ADE has been described in 
several  di f f erent  st udi es. 17,18,21 As t i ssues age,  t he 
pharmacokinet ics in drugs could be modif ied by reduced 
drug metabolisat ion.

ADE were much more prominent  in pat ient s f rom lower 
social backgrounds, as was also described by Mart ín et  al. 28

Underlying diseases and ADE analysis indicated that  ADE 
occurred more f requent ly in pat ient s wit h some t ype of 
disease,  as wel l  as in pat ient s wi t h a higher modi f ied 
Charlson co-mobordity index. Co-morbidit y was associated 
with increased drug consumpt ion, which in turn increased 
the risk of suffering ADE.

Wit h respect  t o ADE r isk fact ors,  t he only signi f icant  
relat ionships that  we observed were with sex, the number 
of drugs consumed, and HPI.

Sex turned out  to be a predict ive factor,  indicat ing that  
women were 1.63 t imes more likely to suffer from ADE than 
men. The same correlat ion has been observed in previous 
studies,17,18 but  not  in others.21,26,27 In our study, we observed 
an increased rate of drug consumpt ion in women. A greater 
exposure to drugs increases the possibilit y of suffering ADE 
secondary to interact ions between them. Furthermore, the 
body’s response t o t hese drugs could be inf luenced by 
dif ferences in weight  and the proport ion of  fat t y t issue in 
women as opposed to men.

Conclusions

ADE frequent ly cause hospital emergencies and occasionally 
require hospit al isat ion,  const it ut ing an import ant  healt h 
problem. The factors associated with ADE are: the number 
of drugs consumed, the prescribing doctor,  HPI, sex, social 
background,  and t he presence of  under l ying disease. 
Inf orming and educat ing pat ient s could be usef ul  f or 
reducing ADE,  and t his pract ice should be especial l y 
emphasised in those most  suscept ible to suffer ADE, such as 
pat ients with mult iple condit ions and drugs.  Coordinat ion 

bet ween doct or s and phar maci st s al so f aci l i t at es 
pharmacotherapeut ic pat ient  follow-up, allowing ADE to be 
prevented, detected, and resolved.
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