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APEAS Study

Cross-sectional observational study

Objectives:
• Estimate the prevalence of AEs in PC
• Analyse the factors contributing to the emergence of AEs
• Identify the barriers for patient safety among PC professionals

Sample:
• Convenience sample
• 16 Health Regions:  48 Primary care centres
• 452 Professionals: 251 GPs, 49 paediatricians,152 nurses
• 96.047 patient visits

Inclusion criteria:
-PC centres were selected through regional experts
-Healthcare teams: at least 3 GPs, 1 paediatrician, 1 nurse



Methodology
• Period studied:

– Two weeks in June 2.007 

• Subjects:
– All patients seen, for any reason, by the PC teams in the healthcare

centres selected.

• Result variables:
– Patient safety incidents (near misses and AEs) and preventable AEs.

• Determinations:
– Frequency of AEs
– Proportion of preventable AEs.



Case definition
• Patient safety incident:

An event or circumstance which could have resulted, or did
result, in unnecesary harm to a patient.
– Near miss: an incident that did not cause harm

– Adverse event (AE): an incident which has resulted in harm to a 
patient and is identified during patient visit

• Preventable adverse event:
An AE which the professional regards to be avoidable in the
particular set of circumstances



Relationship with Medical Attention

Harm or complication assesed by the PC 
professional as =>2 on a 1 to 6 scale:

1. No evidence of relationship with attention.
2. Minimal probability.
3. Minor probability.
4. Moderate probability.
5. High probability.
6. Total evidence.



Preventable adverse event

Harm or complication assesed by the PC 
professional as =>4 on a 1 to 6 scale:

1. No evidence of preventability
2. Minimal probability.
3. Minor probability.
4. Moderate probability.
5. High probability.
6. Total evidence of preventability



EFECTOS ADVERSOS

Severity
Severe AE: 

Causes death, permanent or long term harm or requires surgery

Moderate AE: 
Causes hospital stay of at least 1 day (degree 2)
Requires emergency or specialist visit (degree1)

Minor AE:
Harm or complication with none of the former consequences



Tools



Results: denominator

Professional Number of
professionals

Number of
visits

GP 251

152

49
452

61.049
Nurse 25.436
Paediatrician 9.563
Total 96.047



96.047 visits

No Incident
216

Near misses
716

Complications
53

Adverse events
1.074

Probabilidad mínima = 114

Low likelihood =         129

Moderate likelihood = 217

High likelihood =    336

Minimum likelihood =     114

Total evidence =            278

Alerts
2.059

21,43 ‰

11,18 ‰

2,53 ‰

8,65 ‰

7,45 ‰



Prevalence per professional level

Professional Patients
with AE

Visits Prevalence
‰

CI 95‰

GP 632 61.049 10,35 9,55 - 11,16
Nurse 293 25.436 11,52 10,21 - 12,83
Paediatrician 46 9.563 4,81 3,42 – 6,20
Total 971 96.047 10,11 9,48 - 10,74



Types of AEs

n %

Connected with medication 530 47,8%

Worse evolution of original disease 221 19,9%

Associated with procedures 118 10,6%

Healthcare-associated infections 93 8,4%

Others 74 6,7%

Care-related 72 6,5%

Total 1.108



Types of AE per professional level
Type of AE GP Nurse Paediatrician

Connected with medication
395

57,3%
109

29,8%
26

49,1%

Worse evolution of original disease
161

23,4%
43

11,7%
17

32,1%

Associated with procedures
44

6,4%
73

19,9%
1

1,9%

Healthcare-associated infections
37

5,3%
31

8,5%
26

11,3%

Others
35

5,1%
57

15,6%
1

1,9%

Care-related 17
2,5%

53
14,5%

2
3,8%

Total 689 366 53



Causal factors
Causal factors of AE GP Nurse Paediatrician

Connected with medication 406
58,90%

103
28,10%

25
47,20%

Associated with communication 179
26,00%

80
21,90%

14
26,40%

Care-related 102
14,80%

175
47,80%

8
15,10%

Associated with the diagnosis 100
14,50%

34
9,30%

11
20,80%

Other causes 71
10,30%

77
21,00%

11
20,80%

Associated with management 66
9,60%

31
8,50%

2
3,80%

Total 671
97,4%

357
97,5%

52
98,1%



Care-related AEs

Type of AEs n %

Care-related 72 6,5%

Pressure ulcers 38 3,4%

Burns, grazes, falls and bruises (including
the resultant fractures) 18 1,6%

Other consequences from a lengthy
immobilization 10 0,9%

Phlebitis 6 0,5%



Causal factors

Care: 25,7%

Inadequate
patient management

Inadequate
catheter use

Inadequate
technique use

Inadequate answer
to alert signs

Adverse
event

Diagnosis: 13,1%

Diagnosis
error

Diagnosis
delay

Delayed referral
to specialist

Management:
8,9%

Problems with
electronic records

Wrong
appointment

Lengthy waiting
list

…/…

Medication: 45%

No adherence
to treatment

Dose, drug
or vaccine
omission

ADR

Wrong
dose

…/…

Communication: 24,6%

Nurse -
Patient

Doctor -
Patient

Cultural
barrier

Doctor -
Nurse

…/…

Doctor-Doctor



Medication-related causes
n %

Connected with medication 534 48,20%
ADR 288 26,0%
Wrong dose 58 5,2%
No adherence to treatment 53 4,8%
Dose, drug or vaccine omission 52 4,7%
Wrong drug 43 3,9%
Drug interaction 39 3,5%
Wrong frequency of administration 30 2,7%
Wrong treatment length 30 2,7%
Inadequate monitoring 21 1,9%
Wrong patient 14 1,3%
Preparation or handling error 11 1,0%
* There can be more than one related factor



Care-related causes

n %

Care-related 285 25,70
%

Inadequate patient management 136 13,7%

Inadequate technique use 103 10,4%

Inadequate answer to alert signs 89 8,9%

Inadequate catheter use 6 0,6%

* There can be more than one related factor



Communication-related causes
n %

Associated with communication 273 24,60%
Doctor-patient communication 166 15,0%
Nurse-patient communication 54 4,9%
Doctor-doctor communication 40 3,6%
Other communication factors 34 3,1%
Cultural barrier 25 2,3%
Language barrier 18 1,6%
Doctor-nurse communication 9 0,8%

* There can be more than one related factor



Diagnosis-related causes

n %

Other causes 159 14,40
%

Diagnosis delay 83 7,5%

Diagnosis error 47 4,0%

Delayed referral to specialist 34 3,0%



Management and organization-related
causes

n %

Management and organization related 99 8,90%

Lengthy waiting list 59 5,3%

Wrong appointment 24 2,2%

Problems with electronic records 12 1,1%

Health information mistake 6 0,5%

Patient identification mistake 3 0,3%



AE original healthcare context
Type of AE PC centre Specialized

care Pharmacy Total

Associated with procedures 63
54,3%

53
45,7%

0 116
10,7%

Healthcare associated
infections

58
63,0%

34
37,0%

0 92
8,5%

Care- related 51
72,9%

19
27,1%

0 70
6,4%

Connected with medication 441
85,0%

74
14,2%

4
0,8%

519
47,7%

Other 187
64,3%

103
34,7%

3
1,0%

291
26,7%

Total 800
73,5%

281
25,8%

7
0,7% 1.088

*There are 20 cases with no information of origen.



AE severity
Type of AE Minor Moderate Severe Total

Connected with medication 341
64,3%

159
30,0%

30
5,7%

530
47,8%

Worse evolution of original disease 107
48,4%

100
45,2%

14
6,3%

221
20,0%

Associated with procedures 61
57,1%

46
39,0%

11
9,3%

118
10,6%

Healthcare-associated infections 34
36,6%

50
53,8%

9
9,7%

93
8,4%

Others 39
52,7%

30
40,5%

5
6,8%

74
6,7%

Care-related 24
33,3%

36
50,0%

12
16,7%

72
6,5%

Total 606
54,7%

421
38,0%

81
7,3% 1.108



Impact of AE
Care received as a result of AE EA %

No effect on healthcare received 262 23,6 %

Higher observation and monitorization in PC 367 33,1 %

Additional tests (radiography, analysis,..) in PC 83 7,5 %

Additional treatment or surgery (antibiotics, minor
surgery…) in PC 190 17,1 %

New visit or referral to Specialized care or Emergency
care 276 24,9 %

Hospitalization: life support care 64 5,8 %



Preventability
Type of AE n Preventability Preventability

Moderate+Severe

Connected with medication 530 59,1% 66,1%

Worse evolution of original disease 221 82,8% 82,5%

Associated with procedures 118 79,7% 80,7%

Healthcare-associated infections 93 79,6% 83,1%

Others 74 83,8% 88,6%

Care-related 72 72,2% 77,1%

Total 1.108 70,2% 76,1%



Preventability
Type of AE GP Nurse Paediatrician Total

Associated with procedures 75,0 82,2 100,0 79,7

Healthcare associated
infection 74,3 82,5 100,0 79,6

Care-related 70,6 73,6 50,0 72,2

Connected with medication 58,0 64,2 53,8 59,1

Worse evolution of original 
disease 81,4 86,0 88,2 82,8

Other 83,8 87,1 66,7 83,8

Total 67,1 76,5 67,9 70,2

p <0,001 0,007 0,234 <0,001



Impact on population

MUESTRA
5256

MUESTRA
5256

Cribado Negativo
3.540

Cribado Negativo
3.540

Cribado Positivo
1.716

Cribado Positivo
1.716

Perdidos
181

Perdidos
181

Incidentes puros
191

Incidentes puros
191

Pacientes con EAs
1.036

Pacientes con EAs
1.036

Falsos Positivos
489

Falsos Positivos
489

268.248.000

MUESTRA
5256

MUESTRA
5256

Cribado Negativo
3.540

Cribado Negativo
3.540

Cribado Positivo
1.716

Cribado Positivo
1.716

Perdidos
181

Perdidos
181

Incidentes puros
191

Incidentes puros
191

Pacientes con EAs
1.036

Pacientes con EAs
1.036

Falsos Positivos
489

Falsos Positivos
489

2.999.013 AE

6,7 % citizens will suffer an AE

44.708.000 inhabitants

11,18 ‰

6 visits /year6 visits /year



Impact on professionals

MUESTRA
5256

MUESTRA
5256

Cribado Negativo
3.540

Cribado Negativo
3.540

Cribado Positivo
1.716

Cribado Positivo
1.716

Perdidos
181

Perdidos
181

Incidentes puros
191

Incidentes puros
191

Pacientes con EAs
1.036

Pacientes con EAs
1.036

Falsos Positivos
489

Falsos Positivos
489

83,85 AE per year

MUESTRA
5256

MUESTRA
5256

Cribado Negativo
3.540

Cribado Negativo
3.540

Cribado Positivo
1.716

Cribado Positivo
1.716

Perdidos
181

Perdidos
181

Incidentes puros
191

Incidentes puros
191

Pacientes con EAs
1.036

Pacientes con EAs
1.036

Falsos Positivos
489

Falsos Positivos
489

6, 98 per month

7.500 visits/year 11,18 ‰



Primary healthcare is safe: low occurrence rate and low
severity of AE 

Multicausality: factors associated with medication use, 
communication, management and patient care

Most frequent AE: connected with medication, worse
evolution of original disease, associated with procedures, 
care-related and healthcare infections

One quarter of AEs required no additional care, one quarter
required referral to specialist services and the other half was
directly resolved at the PC level. 

Conclusions and lessons learned



Prevention of avoidable AEs in PC must be priorized

AE prevention strategies in PC are effective: high number of
patient visits and high preventability

Multicausality demands a multifaceted and a systemic
approach to effectively improve Patient Safety

APEAS represents a diagnosis of the situation in the
Spanish healthcare system and opens up a line of research 
and initiatives development

Conclusions and lessons learned
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