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The impact of under-recording
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ABSTRACT

Objective Comparing cervical cancer mortality rates in Colombian departments, as
well as in urban and rural areas and examining the potential causes of any differences.
Methodology This was an ecologic study. Mortality due to cervical cancer was
estimated from data collected between 2005 and 2008 by the Colombian National
Statistics Bureau (DANE).This included overall mortality in Colombia, mortality
by department and mortality by rural and urban area. DANE provided theunder-
recording indicator for mortality by departments and the unmet basic needs
index. Spearman correlation coefficient was estimated for average mortality by
department, unmet basic needs and under-recording variables.

Results The overall annual mortality rate from 2005 to 2008 due to cervical cancer
in Colombia ranged from 10 to 11.1 per 100,000 females. Mortality reported in
urban areas was higher than in rural areas (10.3-11.7 cf 7.6-8.7). The lowest
average mortality was reported from the Chocdé department (4.7) and the highest
from Meta (18.2). An inverse correlation was found between average mortality by
department and unmet basic needs. The ‘under-reporting’ indicator had an inverse
correlation with mortality, meaning that departments having recording issues also
reported lower mortality rates.

Conclusions Health systems must adopt strategies designed to improve
information systems for supporting decision-making and optimise the use of health
resources, particularly for vulnerable populations and populations having unmet
basic needs. Comparing mortality amongst departments and areas will not lead to
reliable conclusions in such under-recording conditions.

Key Words: Uterine cervical neoplasm, mortality, needs assessment, disease
notification (source: MeSH, NLM).

912



Aponte - Cervical Cancer 913

RESUMEN

Objetivo Comparar las tasas de mortalidad por cancer de cuello uterino en los
departamentos de Colombia, tanto en las zonas urbanas como en las zonas rurales
y examinar las posibles causas de las diferencias.

Métodos Este fue un estudio ecoldgico. La mortalidad causada por cancer de cuello
uterino fue estimada a partir de los datos recolectados entre los afios2005 y 2008
por el Departamento Administrativo Nacional de Estadistica (DANE). La mortalidad
global en Colombia, la mortalidad por departamento y la mortalidad por zonas rurales
y urbanas fueron incluidas en estas cifras. EIl DANE proporcion el indicador del sub
registro de la mortalidad por departamentos y el indice de las necesidades basicas
insatisfechas (NBI). El coeficiente de correlacion de Spearman fue estimada por
mortalidad promedio por departamento, NBl y las variables de sub registro.
Resultados La tasa anual de mortalidad global desde el afio 2005 hasta el afio 2008,
causado por cancer de cuello uterino en Colombia, oscilé entre 10 hasta 11,1 por
100.000 mujeres. La mortalidad registrada en las zonas urbanos tenia una tasa mas alta
que en los zonas rurales (10.3-11.7 ¢f 7.6-8.7). La tasa mas baja de mortalidad promedio
fue registrada en el departamento de Chocd (4.7) y la mas alta del departamento de
Meta (18.2). Se encontré una correlacion inversa entre la mortalidad promedio por
departamento y las NBI. El indicador del sub registro tenia una correlacién inversa con la
mortalidad, significando que los departamentos que tienen problemas relacionadas con
el registro también registraron tasas méas bajas de mortalidad.

Conclusiones Los sistemas de salud deben adoptar estrategias encaminadas a mejorar
los sistemas de informacién para apoyar a la toma de decisiones y optimizar el uso de los
recursos sanitarios, particularmente para las poblaciones vulnerables y las poblaciones
con necesidades basicas insatisfechas. Al comparar la mortalidad entre los departamentos
y las zonas no conducira a conclusiones confiables en tales condiciones de registro.

Palabras Clave: Neoplasia cervical uterino, mortalidad, evaluacion de las
necesidades, notificacion de enfermedades (fuente: DeCS, BIREME).

ccording to the International Agency for Research on Cancer

(IARC), the data for 2008 shows that cervical cancer (CC) is the

third most common cancer in women; 530,000 new cases were es-
timated for 2008, 85 % of them being attributed to developing countries.
High-risk regions included Africa, South Asia and Central and South Amer-
ica; by contrast, North America, Australia and New Zealand were low risk
regions (1). Where in lies the difference?

Enough evidence supports sexually-transmitted infection caused by cer-
tain types of human papilloma virus HPV), those classified as high risk, as
being the main cause of CC (1,2). Consequently, differences in HPV trans-
mission profiles, either due to sexual behavior or to the virus types preva-
lent in a set population, might provide a first explanation for the differences
between developed and developing countries (i.e. sexual behavior favoring
HPV infection transmission might increase cancer incidence).
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A second explanation would be concerned with the differences regard-
ing CC prevention regarding limitations on screening program coverage
and quality, together with barriers against women participating in them. It
is known that screening program have reduced CC incidence in developed
countries by up to 80 %; however, a similar reduction has not been observed
in developing countries (3,4). Colombia has had a national screening-based
prevention program since 1990, no observable drop in mortality from CC
having been recorded (5).

The IARC has also highlighted differences throughout the regions of the
world in terms of mortality/incidence ratio. Whereas this ratio is around 0.3
in the most developed regions, it increases to 0.55 in the least developed,
reaching 0.71 in Africa (6). The higher number of deaths due to CC may have
resulted from differences in healthcare, either because of failure to make a
timely diagnosis, limited access to treatment, or even low-quality treatment.

In view of the above, it may be stated that equity problems may be in-
volved in the high incidence and mortality rates that still prevail in devel-
oping countries; 5,500 new cases occur every year in Colombia and 2,045
cervical cancer-related deaths were reported in 2008 (7). Consequently, this
work was aimed at identifying inequity issues contributing towards CC mor-
tality rates in Colombia by comparing cervical cancer mortality amongst Co-
lombian departments as well as in urban and rural areas, and then examining
potential causes of differences.

This was an ecological study. Records regarding CC deaths were obtained,
using C 539 classification according to CIE 10 (malignant uterine cervix
tumor, not otherwise specified) discriminated by age-group, department and
area of residence (rural or urban) reported by the Colombian National Sta-
tistics Bureau (DANE) for 2005 to 2008. Access was obtained to the 2005
population census and demographic forecast for 2006-2008 in Colombia
(DANE). Based on 2005 population distribution reported by area for each
department, the population estimated in DANE’s demographic forecasts for
each department was distributed into rural and urban areas for 2005-2008.
Under-recording and unmet basic needs (UBN) (2005) indicators were ob-
tained from DANE.

This information was used to estimate the CC mortality rate for every
100,000 women older than 15 for 2005, 2006, 2007 and 2008. The results
were broken down by rural and urban area of residence and by department.
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The mean CC mortality rate was estimated per year for Colombia and
by area of residence; its pattern was described by means of a theme map.
Correlation with the unmet basic needs indicator and the under-recording
indicator and between these two variables was assessed using Spearman’s
rank correlation coefficient. PAHO SIGE pi 1.0 and STATA 10.1 software
were used for statistical analysis.

RESULTS

Colombia’s annual CC-related mortality rate due ranged from 10 to 11.1 for
every 100,000 women older than 15 from2005 to 2008. The rural mortality
rate ranged from?7.6 to 8.8and 10.3 to 11.7 in the urban area. Figure 1 shows
the average annual CC mortality rate by department on the theme map.

Table 1. Cervical cancer-related mortality rates per 100,000 women older than
15 by area, Colombian department and year (2005-2008)
Per 100,000 women older than 15 years old,

Department shown as (%) Average
2005 2006 2007 2008

Amazonas 10.60 5.17 20.19 14.94 12.73
Antioquia 9.51 9.08 8.16 8.58 8.83
Arauca 10.13 15.66 22.37 21.95 17.53
Atlantico 11.03 9.83 9.16 12.03 10.51
Bogota 8.96 8.96 7.80 7.22 8.23
Bolivar 10.61 9.84 7.99 7.71 9.04
Boyaca 10.98 9.10 7.24 8.31 8.91
Caldas 14.04 12.02 14.63 13.18 13.47
Caqueta 11.53 15.07 17.72 13.74 14.52
Casanare 16.22 11.53 12.19 11.82 12.94
Cauca 15.84 13.01 12.57 13.28 13.67
Cesar 10.40 13.58 15.62 12.03 12.91
Chocd 5.94 1.46 6.49 4.96 4.71
Cordoba 7.50 9.18 6.19 10.53 8.35
Cundinamarca 8.31 10.44 9.10 8.89 9.18
Guainia 20.78 0.00 9.79 9.60 10.04
Guaviare 23.66 3.82 14.80 7.14 12.36
Huila 13.57 10.63 9.53 8.75 10.62
La Guajira 7.87 5.32 5.11 6.96 6.31
Magdalena 11.50 10.02 10.98 12.17 11.17
Meta 22.04 13.28 17.18 20.15 18.16
Narifio 6.87 10.14 11.26 13.24 10.38
Norte de Santander 16.92 12.75 15.31 9.91 13.72
Putumayo 10.86 7.46 4.18 10.24 8.18
Quindio 14.12 15.45 9.84 17.49 14.23
Risaralda 14.61 12.36 13.64 14.04 13.66
San Andrés and Providencia 7.88 11.66 3.83 3.78 6.79
Santander 10.28 10.29 8.23 9.62 9.60
Sucre 8.37 8.63 6.17 8.70 7.97
Tolima 14.75 15.44 14.86 16.15 15.30
Valle 13.86 11.17 12.51 10.05 11.90
Vaupés 9.06 8.94 8.76 0.00 6.69
Vichada 6.53 6.31 6.10 0.00 4.74

Colombia 11.07 10.30 9.96 10.10 10.36
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The mean annual CC mortality rate by department ranged from 4.7 (Choco)
to 18.2 (Meta). The departments having the lowest average annual mortality
rates were Choco6, Vichada and Boyaca (rates ranging from 4.7 to 8.9); Boli-
var, Cundinamarca and Amazonas were the departments having intermediate
rates (9 to 12.7) whilst Cesar, Arauca and Meta had the highest average annual
CC-related mortality rates (12.9-18.2). Complete data is shown in Table 1.

Figure 1. Theme map: average annual CC-related mortality rate

4.7-8.9
9.0-12.7
12.9-18.2

Figure 2 shows average annual mortality rates by department and area. Only
four (Vaupés, La Guajira, Cauca and Arauca) of Colombia’s 33 departments
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had higher rural area rates than urban area ones. When comparing the percent-
age of women living in rural as opposed to urban areas by department, the
Guainia, Amazonas, Vichada, Narifio, La Guajira, Cordoba and Chocé depart-
ments were worth noting as more than 40 % of their female population lived in
rural areas, their mortality rate being 5.8 to 15 deaths less than in urban areas.
Interestingly, no CC-related deaths were reported in the rural area of Vichada
during the study period, particularly as 53 % of the female population older
than 15 live in this department’s rural area. This may have suggested a high
percentage of deaths being under-recorded in these departments.

A linear correlation was found when comparing average CC mortality rate to
the UBN index for 2005, Spearman rank correlation coefficient being -0.4420
(p=0.01). However, correlation was in verse, contrary to what had been expected.

There was a correlation between the ‘under-recording’ indicator and mor-
tality (-0.4256; p=0.0135); such inverse correlation meant that departments
experiencing greater problems related to recording epidemiological variables
also reported lower mortality.

Figure 2. Average annual CC-related mortality rate per 100,000 women older
than 15 by department and area, 2005-2008 (source: author)
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There was a correlation between the under-recording indicator and UBN
(Spearman rho=0.8818; p<0.0001). Figure 3 shows the under-recording in-
dicator by department compared to mortality incidence rates by department.

Figure 3. Spearman correlation between average CC-related mortality rates per
100, 000 women older than 15 and under-recording by department
(source: author)
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DISCUSSION

This study showed that Colombian CC—related mortality figures gave
it a mid-position amongst Latin-American countries. Al though Argentina,
Chile and Uruguay reported mortality rates in 2008 which were below the
rates obtained in Colombia (8.9, 8.5 and 9.2 per 100,000 inhabitants, respec-
tively), Brazil, Ecuador, Venezuela and Peru reported higher mortality rates
(11.4, 12.4, 13.2 and 14.6 per 100,000 inhabitants, respectively). However,
compared to European or North-American countries, it was clear that the
Colombian CC-related mortality rate was notably high (i.e. 3.2 in Canada
and 2.4 per 100,000 in the USA). Switzerland has reported the lowest rate in
the world (1.9 per 100,000 inhabitants) (8). In view of the above, Colombia,
like all other Latin-American countries, may improve its CC rate by working
on lowering the number of deaths from this disease, even more so when
considering that the under-reporting found in this study could suggest that
mortality records were actually higher.
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The Caqueta, Tolima, Arauca and Meta departments reported high mortal-
ity incidence, suggesting the need to pay special attention to cervical cancer
prevention program and treatment service quality and accessibility in these
departments.

Rural areas had lower mortality rates than urban areas; an opposing result
was to be expected when health service access was considered for women in
urban areas as they should have had easier access to screening and even to
treatment. The same was true when comparing the departments’ UBN index
and their mortality rates, this being contrary to what was expected.

A study in the Antioquia department using 2000-2007 data had already
analyzed the relationship between social indicators and mortality due to both
CC and breast cancer. It only included Antioquia municipalities and found
that CC mortality increased with higher UBN levels and the higher the mis-
ery and poverty levels were (9).This result was consistent with the world
wide picture where developing countries have reported the highest mortality.
However, the results obtained in the present study using data from the whole
of Colombia were not consistent with such analysis.

It is worth noting that it has been shown that it is not easy to demonstrate
the absence of a relationship between CC prevention program performance
in Colombia and CC-related mortality. This was shown by a case-control
study in 2010 according to which patient screening charts (participation in
the program and follow-up of negative results) showed no definitive correla-
tion with the risk of developing invasive cancer in two of the four depart-
ments analyzed. In the departments where no correlation was found, Pap
smear quality had been classified as poor.

The authors noted that greater or lower participation in the screening pro-
gram would have had no effect on the number of CC cases if the cytology
test was not good quality to start with (10).

A second aspect which might have explained the results obtained here
concerns the sexual behavior of women and men in Colombia’s regions and
departments. A direct association has been demonstrated between the proba-
bility of a woman becoming infected by high-risk HPV types and the number
of new sexual partners. It has also been found that although in there is an
association between schooling level around the world and the risk of devel-
oping cancer (the lower the schooling the higher the risk), no association has
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been observed between schooling level and the risk of HPV infection. Thus
the relationship between cancer risk and schooling level appears not to be
mediated by higher infection prevalence in less-educated women, but rather
by the early age at which these women begin their sexual activity. Appar-
ently, the latter finding might change HPV potential for causing cancer (11).

The Colombian Demographics and Health Survey (ENDS) for 2010
found that women having a lower educational level and economic status
usually started their sexual activity at a younger age. On average, it was
found that age for initiating such activity was 17.5 in rural areas compared
to 18.1 in urban areas (3). Caqueta, Chocé and Amazonas (where mortality
incidence in this study was low)also had the lowest age for initiating sexual
activity in Colombia.

Condoms are used to a larger extent in urban areas than rural ones (7.6 %
of the women surveyed cf 5.4 %, respectively) (3).

The results obtained in this study appear not to have been logically influ-
enced by these factors. Apart from differences regarding aspects such as the
age of sexual initiation and condom use, they were not sufficiently signifi-
cant to have an effect on CC-related mortality.

The statistically significant and inverse correlation between the un-
der-recording indicator and mortality due to CC suggested that there were
problems regarding recording deaths from CC in the departments and that
therein lay the reason for this study’s results being contrary to what had
been expected. This could explain why departments having better recording
systems accumulated the highest mortality rates. It would also explain why
departments like Choco and Vichada, having a high proportion of rural in-
habitants, had such a low number of deaths from cervical cancer when their
records were compared to their own urban areas. The positive correlation
between under-recording and BUN reinforced this theory. This study identi-
fied a serious problem regarding a lack of adequate information systems in
places where vulnerable populations live. This made it difficult to focus on
strategies designed to address health problems which have been under-re-
corded, contributed further to problems of inequity in providing healthcare
services and undermined the possibility of addressing system deficiencies
through a rational, evidence-based approach. Healthcare systems need to
adopt strategies for improving information systems designed to facilitate de-
cision-making with a view to optimizing the use of healthcare resources, in
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particular for vulnerable populations or populations having issues regarding
unmet basic needs.

Further studies should be carried out with close follow-up of recording
systems to identify weaknesses and possible solutions. Statistical manage-
ment of under-recording and data adjustment is also suggested for further
analysis since this did not come within the scope of this study
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