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ing (Type III error) was found in 16.8 % of the certificates.

Almost all (99.2 %) certificates had one, and 72.7 % of

them had two minor errors. Distributions of major errors

according to patients’ demographic data, physicians’ char-

acteristics and ICD-10 classification groups are presented

in Table 4 and Table 5.

The yearly distribution of major errors did not differ

from 2006 to 2010 (p =0.65). Major errors were associated

with older age [the older than 80 years age group had an

odds ratio of 2.69 (1.10-6.65 95% CI, p =0.025) for cer-

tificates with major errors compared to the other age

groups)], with certificates from certain rural and semi-

urban municipalities (p <0.001) and with certificates com-

pleted from associate chief consultants [OR: 1.39

(1.04-1.85 95% CI. p <0.03)]. Surprisingly, the parameter

whether the certifier was the attending physician or not,

was not associated with the presence of major errors.

There were no statistically significant differences between

the various ICD-10 classification groups and any major

errors. Minor errors, as mentioned above, were present in

almost every death certificate.

Discussion

Death certificates can be used as a tool to depict the

population health status as well to monitor the efficacy of

public health policies. Absence of reliable data on the

cause of death can lead to improper decisions regarding

health care. The death certificate is a formal state docu-

ment, which includes all personal data of the deceased

along with the cause of death, accounting for a significant

fraction of national statistics. 

In this cross-sectional descriptive study, two-thirds of

the 5,828 reviewed death certificates, issued from 2006 to

2010, were erroneously completed. This unacceptably

high rate of errors is comparable to a previous study con-

ducted in a rural area in Greece, where data over an 8-year

period was used (60.6 %)4. The frequency of major errors

(64.6 %) was much higher compared to the results of pre-

vious publications using similar criteria, where it ranged

from 32 % to 45.4 %5,6,10,12. This discrepancy could be the

result of age differences. In two studies that included age

distributions, one population-based study5 and one hospi-

tal-based10, both conducted in South Africa, only 29.4 %

and 39 % of the deceased respectively, were older than 60

years, compared to 94.5 % in the current study. 

The most common recorded major error in 31 % of

the certificates was the non-acceptable cause of death

(type II), and this percentage is quite high compared to

other studies where it ranged from 4.5 % to 26 %3-5,9,10.

Terms such as “senescence”, “infirmity”, “old age”, and

“advanced age” were written in the majority of certifi-

cates, despite the fact that there are no standards regarding

the age group been considered as “old”2. Although death

certification in the elderly poses particular problems as

they often seem to die “with their diseases” rather than

“of their diseases”, certificates should normally have a

clear and distinct etiological sequence for the cause of

death. Another common non-specific term was “carcino-

matosis” or “metastatic cancer” without reference to pri-

mary tumor site and “septicemia” or “septic shock”

without reference to the primary condition and the type of

infection that led to this. Non-specific conditions such as

“hypertension” or “cerebrovascular accident” without fur-

ther information were also common errors. Naghavi et al

described in detail the use of «garbage diagnoses» as a

well-known problem in the cause of death statistics25. Im-

proper sequence (type III) was found in 16.8 % of certifi-

cates, similar to what reported in Canadian6,12, Indian11,

American9, and South-African10 hospital-based studies,

ranging between 15.8 % and 24 %. On the other hand, in

population-based studies, an improper sequence was ei-

ther lower as in Greece4 and Taiwan3 (6.8 % and 9 % re-

spectively), or higher as in South-Africa (28.7 %)5. 

Type IV major error accounts for 2.6 % to 15.3 %3,5,11

of the certificates examined in different studies and Type I

for 7 % to 34 %3,8,9. The percentage of certificates with Type

Table 5: Distribution of major errors according to ICD-10 classification. Type I: Mechanism of death without an underlying

cause; Type II: Non-acceptable cause of death; Type III: Improper sequence in immediate, intermediate and underlying causes

of death; Type IV: Multiple and independent causes of death. Classification groups and major errors were not statistically

significantly associated.

ICD-10 Total Type I Type II Type III Type IV

Certain infection and parasitic diseases (A00-B99) 11 (0.4 %) 0 45 % 46 % 9 %

Various Neoplasms (C00-D48) 565 (21.2 %) 1 % 24 % 51 % 24 %

Diseases of the blood etc. (D50-D89) 104 (3.3 %) 1 % 22 % 38 % 39 %

Endocrine. nutritional and metabolic diseases (E00-E90) 150 (5.1 %) 1 % 15 % 44 % 39 %

Mental and behavioral disorders (F00-F99) 139 (3.6 %) 2 % 52 % 33 % 13 %

Diseases of the nervous system (G00-G99) 92 (2.6 %) 0 29 % 42 % 28 %

Diseases of the circulatory system (I00-I99) 1,414 (37.1 %) 4 % 60 % 24 % 13 %

Diseases of the respiratory system (J00-J99) 394 (8.6 %) 2 % 69 % 13 % 16 %

Diseases of the digestive system (K00-K93) 143 (3.7 %) 1 % 44 % 30 % 25 %

Diseases of the musculoskeletal system 11 (0.3 %) 0 82 % 9 % 9 %

and connective tissue (M00-M99)

Diseases of the genitourinary system (N00-N99) 201 (4.9 %) 2 % 34 % 30 % 33 %

Congenital. malformations.etc (Q00-Q99) 1 1

Symptoms, signs and abnormal clinical and laboratory 540 (9.3 %) 49 % 50 % 15

findings, not elsewhere classified (R00-R99)




