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ABSTRACT
INTRODUCTION Mortality analysis based on a single cause of 
death is not, in most cases, fully informative. There are several 
more illuminating procedures using a multiple cause of death 
approach; these are little known and rarely used in Cuba. The 
simplest of these methods, while methodologically limited, consists 
of summing all deaths from a specifi c cause mentioned on death 
certifi cates, regardless of whether the cause is listed as underlying 
or contributing. 

OBJECTIVE Using Cuban data, critically assess and implement two 
of the most recognized approaches to analyzing multiple causes of 
death.

METHODS Multiple causes of death in Cuba were assessed for 
the years 2005, 2010 and 2015, employing death records from the 
National Medical Records and Health Statistics Bureau of Cuba’s 
Ministry of Public Health. With the example of diabetes mellitus as 
underlying cause, we explored connections between underlying and 
associated (antecedent and contributing) causes on death certifi cates 

using two approaches from the international literature: the simple 
method and the cause-of-death association indicator.

RESULTS The study identifi ed main trends in multiple causes of death 
identifi ed in 2005, 2010 and 2015, overall and by age group and sex. 
We observed a trend to increasing mean number of causes of death 
per death certifi cate between 2005 and 2015. The number of causes 
reported showed no substantial differences by age group or sex. 
Diseases of the arteries, arterioles and capillaries were by far the most 
frequently associated with diabetes mellitus as underlying cause.

CONCLUSIONS The multiple causes of death approach affords more 
nuanced understanding of patterns of disease, comorbidity and death 
in the Cuban population. The indicators used fulfi ll different roles: the 
simple method brings to light the full range of ways in which a given 
cause contributes to mortality, and the cause-of-death association 
indicator enables exploration of links between different causes of 
death, not possible with the simple method.

KEYWORDS Mortality, multifactorial causality, causes of death, 
diabetes mellitus, Cuba

INTRODUCTION
Historically, mortality analysis uses a single underlying cause. 
But this one-dimensional, single-cause approach has long 
been considered inadequate for studying mortality patterns, 
especially when analysis spans geography and time.[1–3] A 
more nuanced mortality analysis would provide important infor-
mation about population health status and priorities for preven-
tion and treatment options, as well as projections for the mid 
and long term.

Other areas of epidemiology approach etiological problems in a 
more comprehensive and multidimensional fashion.[4] For ex-
ample, in the case of causal attribution for a health event such 
as morbidity from cause j, it is standard procedure to consider 
various (k) risk factors “j1, j2”, …, jk” as causal.[5] In the case of 
mortality, unicausal analyses can be justifi ed by the ease and con-
venience of the ICD-10 algorithm, which identifi es the underlying 
cause as the most important one,[6] but the fact that the underly-
ing cause may eventually be determined to be the most important 
does not mean that it is the sole cause. Nor is it advisable to 
ignore the others. 

Various methods have been used for analyzing mortality in 
terms of multiple causes of death (MCD), all of which make use 

of death certifi cate entries of causes besides the underlying 
one.[7–10] Some, known as intermediate or antecedent causes, 
are part of the chain of events leading to death initiated by the 
underlying cause and are included in Part I. Others are con-
tributing causes unrelated to the causal chain and are listed in 
Part II of the death certifi cate.[2,7] Information in Parts I and 
II about whether causes are intermediate parts of the causal 
chain or merely contributing causes may be omitted when death 
certifi cates are digitized, which means that, in practical terms, 
all causes of death—underlying and intermediate—are lumped 
together. Hereafter, when intermediate and contributing causes 
are referred to together, they will be described as associated or 
non underlying causes.

The most frequently used MCD method, and one of the simplest, 
consists of calculating mortality from cause i by counting all death 
certifi cate mentions of cause i, whether underlying or associ-
ated.[9] An important limitation of this method (which we will call 
the simple method), is that deaths with k associated causes are 
counted k times, which distorts the total number of deaths for a 
given time period and place (that is, deaths are counted for every 
associated cause mentioned, so a death with six conditions men-
tioned on the death certifi cate would look like six deaths when 
causes are summed). 

One can avoid this limitation by assigning weighted values 
(summing to unity) to different causes of death within a single 
death certifi cate.[10] The main virtue of weighted methods is that 
they bring to light causes that are rarely reported as underlying 
causes but are frequently reported as intermediate or contributing 
causes. In contrast, analysis based solely on underlying causes 
completely ignores intermediate and contributing causes.
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The MCD approach presents as-yet-unexplored possibilities.[11] 
Two of the most promising are described below:
• Cluster analysis to identify mortality patterns.[2,7,9] Such 

analyses can be designed in different ways. One consists of 
considering cause i as a fi xed underlying cause.[12] This anal-
ysis can be repeated for different years, provinces, or munici-
palities, to assess pattern stability over time and place.

• Regression models to assess diseases as risk factors for giv-
en underlying causes.[13,14] Death records provide suffi cient 
information on multiple causes for this approach to derive infer-
ences regarding which diseases constitute important risk fac-
tors for a given underlying cause

• The cause of death association indicator (CDAI),[8] one of the 
most interesting among various MCD approaches.[2,7,8,12] 
Important correlations between causes of death provide infor-
mation about causal patterns, for example a pattern in which a 
particular group of causes is shared by a relatively large num-
ber of deaths. If deaths in a specifi c place and time could be 
grouped into a small number of patterns, health interventions 
could be organized around these patterns, which would facili-
tate the work of health decision-makers.

CDAI is interesting because it assesses the “true” impact of a 
disease associated with an underlying cause of death, since it 
quantifi es the observed relative to the expected association. This 
correction is common in statistical indicators, as in the cases of 
relative risk and the Kappa coeffi cient, the former adjusted to a 
reference risk category/value of reference,[15] and the latter to 
random inter-rater agreement.[16]

Repeated application of CDAI to a potentially long list of dis-
eases a1, a2, …, ak associated with an underlying cause b 
would enable detection of those that correlate most strongly 
with b, and perhaps, under specifi c conditions, those that best 
“explain” deaths by underlying cause b. In this context, it would 
undoubtedly be useful to employ a multivariate procedure to 
complement CDAI and somehow adjust the effect (association) 
of ai (with b) to the effect (association) of aj (with b), for i, j = 
1, …, k; i ≠ j. To date, we do not know of any such multivariate 
procedure.

MCD approaches to analyze death certifi cates are rare interna-
tionally and quite limited in Cuba. The usual practice in Cuba is 
to analyze underlying and contributing causes separately, without 
exploring their connections.[17,18] 

This study aimed to review and implement two of the most impor-
tant MCD procedures, using Cuban data from death certifi cates 
listing diabetes mellitus (DM) as a cause of death. DM is a chronic 
disease of increasing impact internationally and in Cuba,[19–21] 
where it has ranked among the 10 main causes of death for all 
ages since the end of the 1960s.[22] We focused on DM because 
it is most frequently listed on death certifi cates as a contributing 
cause of death and can thus be used to illustrate the impact of 
employing MCD methods versus the traditional approach using 
only underlying causes.

METHODS
A descriptive study was conducted using data from the mortality 
database of the National Medical Records and Health Statistics 
Bureau of Cuba’s Ministry of Public Health (DNE/MINSAP) for 

2005, 2010 and 2015 (84,817; 91,060 and 99,684 deaths respec-
tively). Deaths for which no age was reported were excluded (7, 
5 and 7 in 2005, 2010 and 2015, respectively). Sex was recorded 
on all death certifi cates.

Multiple causes of death were described in terms of the proportion 
of deaths for which >1 cause was reported, and mean number of 
causes reported per death, overall and by age group (<1 year, 
1–4 years, 5–9 years . . . up to 85–89 years, ≥90 years). These 
indicators are widely used in the MCD literature.[13]

The simple met hod, which counts all deaths for which a given as-
sociated cause is mentioned (whether underlying or contributing), 
was applied to DM mortality utilizing ICD-10 codes E10–E14.[6] 
Among the more sophisticated methods available that combine 
underlying and intermediate or contributing causes[23] is CDAI, 
proposed by Désesquelles in 2010 to quantify the relative asso-
ciation between a contributing cause a and an underlying cause b, 
and between the contributing cause a and any underlying cause.
[8] In formal terms, it is defi ned as the ratio between two standard-
ized proportions:
 prevalence at time of death of a specifi c combination between 

a contributing cause a and an underlying cause b, among all 
deaths with b as underlying cause; and

 prevalence at time of death of the same contributing cause 
among all deaths by any cause, expressed as follows:

where
1.   = number of observed deaths in  age group x with under-

lying cause b and contributing cause a
2.   = number of observed deaths with underlying cause b in 

age group x 
3.   = total number of observed deaths in age group x with 

contributing cause a (independent of underlying cause)
4.   = total number of observed deaths in age group x
5.  = mean deaths in age group x, in locations (countries, 

regions, zones, etc.) used to calculate the indicator, used as a 
standardizing reference.[8]

Given that this study did not compare CDAI for different regions, 
places or time periods (except 2015) with mortality patterns by 
age, standardization was not necessary. Thus, in expression (1) 
the proportions were calculated overall and not by age group, and 
the factor  was not applied.

To illustrate this, CDAI was applied to the four contributing causes 
that most frequently appear with deaths citing DM as the underly-
ing cause:[1,5] circulatory diseases (essential hypertension, code 
110X); diseases of arteries, arterioles and capillaries (DAAC, 
code 179.2); respirat ory diseases (codes J15.9 and J18.2), and 
glomerular and renal diseases (codes N08.3 and N18.9).[6]

Ethics This study was a component of the Disease Burden and 
Risk Factors in Cuba:1990–2015 project and was approved 
by the Scientifi c Council and Ethics Committee of the National 
Hygiene, Epidemiology and Microbiology Institute, as part of 
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a collaboration between the latter and the Institute of Tropical 
Medicine (Antwerp, Belgium).

RESULTS
Table 1 shows the mean numbers of causes noted on 2005, 
2010 and 2015 death certificates overall. A total of 42.7% of 
certificates noted only the underlying cause in 2005, the cor-
responding proportions for 2010 and 2015 being 39.8% and 
38.5%, respectively. There was a slight increase in the number 

of causes reported over the period: the mean number of causes 
recorded was 1.77 in 2005, 1.8 in 2010, and 1.82 in 2015.

Table 2 displ ays the proportions of each age group for which 
a given number of causes were reported on death certificates 
in all three years studied. In 2005, the reporting of two causes 
of death was slightly more frequent for ages 5–49 years than 
for other age groups, in which a single cause predominated. 
Tables 2b and 2c (2010 and 2015) indicate that over time the 

number of age groups with two 
causes of death increased.

Table 3 presents a cross tabula-
tion of DM as a single underly-
ing cause (traditinal approach) 
and DM as including both con-
tributing and underlying causes 
(simple MCD method), both as 
dichotomous variables. Using 
the simple MCD method, DM 
deaths for 2015 were almost 
twice the proportion obtained 
by the traditional, single-cause 
approach, 4.7% of all deaths vs. 
2.4%, respectively.

Finally, Table 4 presents the re-
sults using CDAI to adjust for 
nonunderlying causes’ baseli ne 
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Table 1: Deaths by number of causes (underlying and associated*): Cuba 2005, 2010, 2015

No. of 
causes 

Deaths
2005 2010 2015

n % Cumulative % n % Cumulative % n % Cumulative % 
1 36,225 42.7 42.7 36,263 39.8 39.8 38,369 38.5 38.5
2 34,539 40.7 83.4 39,056 42.9 82.7 43,859 44.0 82.5
3 11,952 14.1 97.5 13,490 14.8 97.5 14,827 14.9 97.4
4 1,805 2.1 99.7 2,010 2.2 99.7 2,270 2.3 99.6
5 269 3.0 100.0 219 0.2 100.0 321 0.3 100.0
6 23 0.0 100.0 20 0.0 100.0 34 0.0 100.0
7 3 0.0 100.0 2 0.0 100.0 4 0.0 100.0
8 1 0.0 100.0 0 0.0 100.0 0 0.0 100.0
Total 84,817 100.0 91,060 100.0 99,684 100.0

No. of causes
Mean Min Max Mean Min Max Mean Min Max

1.77 1.0 8.0 1.80 1.0 7.0 1.82 1.0 7.0

*includes intermediate and contributing

Table 2: Number of causes of death by age group: Cuba 2005, 2010, 2015

a. 2005a

Age 
group

Number of causes of death
% of group Total

Mean 
no. of 

causes1 2 3 4 5 >6
<1 50.4b 32.4 13.7 2.9 0.5 0.0 100.0 1.7078
1–4 53.4b 43.8 2.3 0.5 0.0 0.0 100.0 1.4977
5–9 41.1 52.1b 5.5 0.7 0.7 0.0 100.0 1.6781
10–14 33.5 63.0b 3.5 0.0 0.0 0.0 100.0 1.7000
15–19 29.4 58.6b 11.6 0.2 0.2 0.0 100.0 1.8337
20–24 24.1 54.7b 19.5 1.2 0.4 0.0 100.0 1.9899c

25–29 28.0 52.2b 18.4 1.3 0.2 0.0 100.0 1.9344c

30–34 33.0 50.7b 16.1 0.2 0.0 0.0 100.0 1.8351
35–39 34.7 50.8b 13.2 1.1 0.2 0.0 100.0 1.8128
40–44 41.6 44.0b 13.1 1.2 0.1 0.0 100.0 1.7437
45–49 43.6 44.7b 10.3 1.2 0.3 0.0 100.0 1.6988
50–54 45.4b 41.9 10.9 1.7 0.1 0.1 100.0 1.6946
55–59 45.7b 41.0 10.9 2.1 0.3 0.1 100.0 1.7072
60–64 44.5b 40.4 12.1 2.4 0.5 0.0 100.0 1.7408
65–69 43.8b 39.7 13.4 2.8 0.3 0.0 100.0 1.7616
70–74 42.7b 40.4 13.7 2.6 0.5 0.0 100.0 1.7777
75–79 43.6b 39.5 14.1 2.4 0.3 0.0 100.0 1.7644
80–84 42.7b 39.6 14.8 2.5 0.4 0.0 100.0 1.7833
85–89 41.5b 39.6 16.5 2.0 0.3 0.0 100.0 1.8012
≥90 42.7b 39.2 16.2 1.6 0.2 0.0 100.0 1.7735
Total 42.7b 40.7 14.1 2.1 0.3 0.0 100.0 1.7672

adeaths at unknown age not included      bfor each age group, number of causes with 
greatest relative frequency      
cage group with highest mean of number of causes of death

b. 2010a

Age 
group

Number of causes of death by age group
% of group Total

Mean 
no. of 

causes1 2 3 4 5 >6
<1 46.0b 33.2 13.8 5.7 1.2 0.2 100.0 1.8348
1–4 58.6b 36.8 4.6 0.0 0.0 0.0 100.0 1.4605
5–9 32.3 63.8b 3.9 0.0 0.0 0.0 100.0 1.7165
10–14 43.8 50.6b 5.6 0.0 0.0 0.0 100.0 1.6173
15–19 28.9 57.1b 12.8 1.1 0.0 0.0 100.0 1.8609
20–24 27.3 55.3b 15.8 1.1 0.2 0.2 100.0 1.9222c

25–29 29.2 51.7 b 17.0 1.8 0.2 0.0 100.0 1.9209c

30–34 34.3 49.5b 14.7 1.1 0.3 0.0 100.0 1.8365
35–39 36.7 50.9b 11.2 1.0 0.1 0.1 100.0 1.7714
40–44 37.7 49.2b 11.8 1.0 0.3 0.1 100.0 1.7728
45–49 42.5 45.9b 10.2 1.4 0.1 0.0 100.0 1.7059
50–54 42.5 45.5b 10.5 1.4 0.1 0.0 100.0 1.7093
55–59 43.3b 43.1 11.4 1.9 0.3 0.0 100.0 1.7265
60–64 43.2b 41.7 12.8 2.1 0.2 0.0 100.0 1.7439
65–69 42.7b 40.9 13.6 2.5 0.2 0.0 100.0 1.7669
70–74 41.4b 41.1 14.5 2.7 0.3 0.0 100.0 1.7930
75–79 39.0 42.9b 15.4 2.4 0.3 0.0 100.0 1.8220
80–84 38.6 42.6b 15.9 2.5 0.3 0.0 100.0 1.8345
85–89 37.8 42.2b 17.4 2.3 0.2 0.0 100.0 1.8516
≥90 37.5 42.8b 17.6 1.9 0.2 0.0 100.0 1.8459
Total 39.8 42.9b 14.8 2.2 0.2 0.0 100.0 1.8023

adeaths at unknown age not included     bfor each age group, number of causes with 
greatest relative frequency    
cage group with highest mean of number of causes of death
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association with deaths overall. Results are displayed for the four 
causes listed most frequently as associated with DM when DM is 
recorded as the underlying cause of death: a) circulatory diseas-
es; b) diseases of arteries, arterioles and capillaries; c) respiratory 
diseases; and d) glomerular and renal diseases.

DISCUSSION
The percentages for the association of each of these disease 
groups with DM as the underlying cause (second column) are 
potentially biased. According to these fi gures, it could be con-
cluded that respiratory diseases, and glomerular and renal dis-
eases, are the groups that most strongly correlate with deaths 
from DM (as the underlying cause), and that diseases of ar-
teries, arterioles and capillaries have a low correlation. Under 
specifi c assumptions, these correlations could be interpreted as 
if the fi rst two disease groups are those that best explain or pre-
dict mortality attributed to DM (as the underlying cause) and that 
DAAC is the group that explains or predicts the least. 

This is an erroneous interpretation in the case of respiratory 
diseases, as it ignores the fact that this disease group appears 
very frequently as a contributing cause overall, independent of 
underlying cause of death. It is also erroneous in the case of 
DAAC, insofar as it ignores that these diseases rarely appear 
as a contributing cause of death independent of the underlying 
cause.

The last column of Table 4 is the one that brings us closest to 
understanding the “true” association between the four disease 
groups and DM as underlying cause of death. CDAI is close to 

50 for DAAC, which suggests that, on the rare occasions when 
DAAC is associated with an underlying cause of death, it is almost 
always DM. Stated another way, DAAC is associated with DM as 
underlying cause of death 50 times more often than it is associ-
ated with deaths overall.

Studies using MCD approaches to analyze mortality patterns are 
rare,[3,8,24,25] and even more so in Cuba.[17,18,26]

The numbers of causes reported in death certifi cates in Cuba for 
the years studied were signifi cantly lower than reported in a 1998 
Cuban study,[26] and there was a higher proportion of death cer-
tifi cates citing a single, underlying cause compared to results from 
developed countries.[27] Some authors hold that death certifi cates 
reporting multiple causes of death generate more useful informa-
tion.[27] From that vantage point, our observation of a trend toward 
reporting more causes over the later of the three years studied is 
encouraging.

International authors have proposed that the number of causes 
of death reported in death certifi cates should be higher for older 
adults than for people dying at younger ages,[11,17,27] given 
the complexity of disease processes leading to death in older 
adults.[12] We did not observe this pattern in Cuba. On the con-
trary, in all three years analyzed, the mean number of causes 
reported for people aged 20–29 years was slightly higher than 

c. 2015a

Age 
group

Number of causes of death
% of group Total

Mean 
no. of 

causes1 2 3 4 5 >6
<1 45.4b 34.2 12.7 7.1 0.4 0.2 100.0 1.8336
1–4 55.4b 37.5 6.5 0.5 0.0 0.0 100.0 1.5217
5–9 40.9 53.6b 5.5 0.0 0.0 0.0 100.0 1.6455
10–14 35.8 61.3b 2.9 0.0 0.0 0.0 100.0 1.6715
15–19 30.1 57.3b 11.8 0.7 0.0 0.0 100.0 1.8315
20–24 29.8 52.1b 16.8 0.8 0.5 0.0 100.0 1.9016c

25–29 28.1 50.6b 19.6 1.4 0.3 0.0 100.0 1.9520c

30–34 34.0 48.1b 16.5 1.0 0.3 0.0 100.0 1.8545
35–39 36.4 48.1b 13.7 1.4 0.2 0.1 100.0 1.8126
40–44 39.9 44.7b 12.2 2.6 0.5 0.1 100.0 1.7920
45–49 40.8 45.2b 12.3 1.5 0.2 0.0 100.0 1.7531
50–54 42.4 44.3b 11.5 1.5 0.2 0.0 100.0 1.7287
55–59 43.2b 42.8 11.6 2.2 0.2 0.1 100.0 1.7378
60–64 42.5 42.6b 12.5 2.2 0.3 0.0 100.0 1.7520
65–69 41.5 42.3b 13.4 2.5 0.2 0.0 100.0 1.7771
70–74 40.0 42.6b 14.4 2.6 0.4 0.0 100.0 1.8087
75–79 38.8 43.3b 14.9 2.5 0.4 0.1 100.0 1.8253
80–84 36.2 45.1b 15.8 2.4 0.4 0.0 100.0 1.8583
85–89 36.0 44.5b 16.9 2.4 0.3 0.0 100.0 1.8650
≥90 34.4 45.1b 18.1 2.0 0.3 0.0 100.0 1.8888
Total 38.5 44.0b 14.9 2.3 0.3 0.0 100.0 1.8206

 adeaths at unknown age not included    
bfor each age group, number of causes with greatest relative frequency     
cage group with highest mean of number of causes of death

Table 3: Multicausal mortality from diabetes using the simple 
method employing a single underlying causea and both (underlying 
and associatedb)c

DM underlying 
cause

DM associated cause
Total n (%)

No n (%) Yes n (%)
No 95,037 (97.6) 2,295 (98.7) 97,332 (97.6)
Yes 2,322  (2.4) 30 (1.3)d 2,352 (2.4)
Total 97,359 (100.0) 2,325 (100.0) 99,684 (100.0)

 a2352 deaths with diabetes as underlying cause
bincludes intermediate and contributing
c2352 deaths with diabetes as underlying and 2295 as associated
d30 deaths citing diabetes (ICD-10: E10–E14)[6] as both underlying and 
contributing, counted among underlying causes to avoid duplication

Table 4: Selected diseases associated with death from DM as 
underlying cause, Cuba 2015
Selected diseases 
associated with death 
from diabetes mellitus 
as the underlying cause

Overall 
associationa (%)

Association 
with DMb (%) 

CDAIc

a) Circulatory diseasesd 3.2 13.4 4.2
b) Diseases of arteries, 
arterioles and capillaries 0.2 9.9 49.5

c) Respiratory diseasesf 22.5 22.3 1.0
d) Glomerular and renal 
diseasesg 1.5 31.0 20.7

aprevalence of association with death by any of these causes (a, b, c or d, inde-
pendent of underlying cause)    
bprevalence of association with DM as underlying cause 
ccause of death association indicator = (association with DM)/(overall association)    
dcirculatory diseases (ICD I05–I52), using only code I10X code (essential hyperten-
sion)[6]   
 ediseases of arteries, arterioles and capillaries (ICD i70–i79), using only code 
I79.2[6]    
frespiratory diseases (ICD J09–J18), using only codes J15.9 and J18.2[6]
gglomerular and renal diseases (ICD N00–N19), using only codes N08.3 and 
N18.9[6]    
DM: diabetes mellitus
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for other age groups. To our knowledge, this pattern has not 
been reported.

It should be noted that traditional mortality analysis based on one 
underlying cause is in fact a weighted MCD approach, in that it 
assigns a value of 1 to the underlying cause and 0 to the remain-
ing causes.

The simple MCD method is one  of the most frequently used.[28] 
However, it is essentially univariate, because it counts a single 
cause regardless of where it is mentioned on the death certifi cate. 
A truly multivariate approach would look for patterns of associa-
tion and clustering.

Proponents of the simple met hod would argue that it “retrieves” 
the 2295 deaths where DM is not listed as an underlying cause 
but is listed as a contributing cause. However, the total appropria-
tion of these 2295 deaths ignores the fact that some or many of 
these would be double counted, since some or many of these 
would also be counted as associated with other causes. Thus this 
may lead to biased estimations of the relative impact of associ-
ated causes and hence does not permit a summary assessment 
of the relative impact of individual causes on all deaths.

CDAI has been used to explore the impact of cancer as the under-
lying cause.[9] A 2010 study used CDAI to identify subgroups of 
diseases according to their relative position in the causal chain. In 
particular, it stated the hypothesis that there are different morbidity 
processes at work when DM is the underlying cause and circula-
tory diseases are contributing causes, than when heart disease is 
the underlying cause and DM is a contributing cause.[8]

It should be noted that CDAI’s utility is independent of the abso-
lute frequency of a particular contributing cause among deaths 
from the underlying cause under study (DM, in this case). In 
other words, analysis could well have included more than the four 
groups of causes we chose.

As far as we know, no other study to date has used CDAI to reassess 
the roles of contributing causes when DM is the underlying cause.

This study did not aim to exhaust the topic but reviewed two 
multicausal methods that respond to different objectives. It also 
considered a limited number of causes associated with DM as an 
underlying cause. In our opinion, this is suffi cient to demonstrate 
the importance of the CDAI method. However, a more thorough 
approach to DM would contextualize it within a broader group of 
causes associated with DM as an underlying cause and include 
analysis of other noncommunicable chronic diseases.

CONCLUSIONS
The multiple causes of death  approach affords more nuanced 
understanding of patterns of disease, comorbidity and death in 
the Cuban population. The indicators used fulfi ll different roles: 
the simple method brings to light the full range of ways in which a 
given cause contributes to mortality, and the cause-of-death as-
sociation indicator enables exploration of links between different 
causes of death, not possible with the simple method.
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