
they could have an impact on the accurate identification

of the underlying cause of death. Major errors included

one of the following criteria (mutually exclusive): 

Type I: Mechanism of death without an underlying

cause. Mechanism of death is defined as a pathophysiolog-

ical process such as ventricular fibrillation, cardiac arrest,

asphyxia, syncope, multiorgan failure, etc. The underlying

cause leads to death eventually by such mechanisms. In this

type of error, no underlying cause has been reported.

Type II: Non-acceptable cause of death. A cause is

recorded without further documentation of what had pre-

ceded. In this type of error, causes such as anemia, pul-

monary edema, neoplasm, immunocompromised patient,

dehydration were the recorded causes without any further

explanation on what led to them. 

Type III: An improper sequence in immediate, inter-

mediate and underlying causes of death. The death certi-

fication provides the ability to distinguish the time

sequence of diseases that may have led to death. For ex-

ample, an acceptable sequence may be arterial hyperten-

sion, congestive heart failure, acute pulmonary edema. An

improper sequence is an error that records unacceptable

sequences; in our example congestive heart failure, acute

pulmonary edema, arterial hypertension. 

Type IV: Multiple and independent causes of death. In

this major error, multiple causes of death have been recorded

in the same line or different lines. These causes did not fol-

low necessarily common pathophysiological pathways. For

example, various recorded causes of death included acute

respiratory failure and dementia or acute renal failure and

syncope. Examples of independent causes of death included

immunosuppression and heart failure or chronic obstructive

pulmonary disease (COPD) and neoplasms etc. 

Minor errors were defined as those that could not in-

fluence or confound the identification of the underlying

cause of death. Minor errors included any of the following

criteria (not mutually exclusive):

i) Absence of time intervals between underlying

causes and mechanism of death.

ii) Use of abbreviations.

iii) Mechanism of death and underlying cause with in-

complete information. For example, mechanism of death:

acute pulmonary edema, and underlying cause: congestive

heart failure without any further information. 

Apart from error classification, information collected

from death certificates included: 1. Decedent’s character-

istics (gender, age, and the municipality of residence) and

2. Physician’s characteristics, such as Specialty [Internal

Medicine and subspecialties (internist), General Surgery

and subspecialties (surgeon), or General Practitioner

(GP)], and Level of training [specialized (board certified),

in training (resident), or rural doctor]. Specialized physi-

cians’ experience was reviewed only for those working in

the Greek National Health System and classified based on

the specialist’s grade (Consultant B, Consultant A, Asso-

ciate Head Physician, Head Physician). The place of death

was recorded and categorized as i. private home, ii. private

clinic/nursing homes, iii. primary health care center, iv.

secondary hospital, and v. tertiary hospital.

Descriptive statistics were calculated as percentages

with 95% confidence intervals. Correlations were evalu-

ated by Yates corrected Chi-square test. Logistic regres-

sion analyzed the possible association between various

factors as well as the type of errors. Statistical significance
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Table 2: Causes of death in the 5,828 death certificates, according to International Statistical Classification of Diseases and

Related Health Problems, 10th Revision24. 

Certain infection and parasitic diseases (A00-B99) 21 (0.4 %)

Neoplasms (C00-D48) 1,235 (21.2 %)

Diseases of the blood and blood-forming organs and certain disorders 191 (3.3 %)

involving the immune mechanism (D50-D89)

Endocrine, nutritional and metabolic diseases (E00-E90) 295 (5.1 %)

Mental and behavioral disorders (F00-F99) 207 (3.6 %)

Diseases of the nervous system (G00-G99) 152 (2.6 %)

Diseases of the circulatory system (I00-I99) 2,162 (37.1 %)

Diseases of the respiratory system (J00-J99) 501 (8.6 %)

Diseases of the digestive system (K00-K93) 216 (3.7 %)

Diseases of the musculoskeletal system and connective tissue (M00-M99) 20 (0.3 %)

Diseases of the genitourinary system (N00-N99) 284 (4.9 %)

Congenital malformations, deformations and chromosomal abnormalities (Q00-Q99) 3 (0.01 %)

Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified (R00-R99) 541 (9.3 %)

Table 3: Major errors (mutually exclusive) were found in

64.6 % of the 5,828 death certificates, and minor errors (not

mutually exclusive) practically in all certificates. Major errors

are arbitrary to the use and interpretation of certificates while

minor errors do not prohibit their use. 

Major errors

Mechanism of death without 339 (5.8 %)

an underlying cause

Non-acceptable cause of death 1,818 (31.2 %)

Improper sequencing of causes 980 (16.8 %)

Multiple and independent causes 628 (10.8 %)

Total 3,765 (64.6 %)

Minor errors

Absence of time intervals between causes 5,780 (99.2 %)

Use of abbreviations 2,126 (36.5 %)

Mechanism of death with incomplete 3,343 (57.4 %)

information on underlying cause

Two minor errors 4,236 (72.7 %)




