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Introduction
In India and other developing countries, 
breast and cervical cancers are the two 
leading types of cancer among women. 
Worldwide, cervical cancer is the fourth 
most common cause of death from cancer 
in women.[1] Cervical cancer is second 
only to breast cancer which affects 12% 
of all women.[2] As per the International 
Classification of Disease version 10 codes, 
breast and cervical cancers have C50 and 
C53 codes, respectively.[3]

According to the GLOBOCAN report 
2018, breast cancer formed 11.6% of new 
cases of all new cancer cases globally with 
highest in Asia (43.6%).[4] The incidence 
of breast cancer varies greatly around the 
world: lowest in less‑developed countries 
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Abstract
Background: Breast and cervical cancers are two major cancers affecting women’s health. Breast 
cancer is the most invasive cancer, and cervical cancer is the fourth most leading cause of death 
among women. Analysis of updated incidence data and their trends would help policymakers in 
planning and organizing programs to reduce the burden. This study aims to present regional variations 
in recent years and study trends of both the cancers in India. Materials and Methods: For recent 
incidence rates of cervical and breast cancers, data were obtained from the National Cancer Registry 
Programme (NCRP) reports (2009–2011) for 25 registries and of 2012–2014 for 27 registries. 
Trends were studied for data obtained from different NCRP reports for the years 1982–2014 in six 
major registries. One in number of person who developed cancer and the annual Percentage change 
in incidence were calculated along with the trend analysis for both the cancers. The Joinpoint 
Regression Model was used for trend analysis. Results: The age‑adjusted rate (AAR) of incidence 
of breast cancer in the South region was 36.78 in 2009–2011 as against the North region with 41 in 
2012–2014. One in number who develop breast cancer remains highest in the North‑East region but 
changed from 167 in 2009 to 200 in 2012. Cervical cancer was also the highest in the North‑East 
region during 2009 and 2012. There is an increase in the overall cervical cancer incidence with 24.3 
AAR in 2009 to 28.0 in 2012 and one in 200 who develop cervical cancer in 2009 to 250 in 2012. 
The trend analysis for six major registries showed an increase in the incidence of breast cancer, with 
the highest increase in New Delhi (3.22), and decrease in the incidence of cervical cancer, with the 
highest decrease in Mumbai (−1.21). Conclusion: There has been an exponential increasing trend in 
breast cancer and a steep declining linear trend in cervical cancer, conferring an inverse relationship 
between the two cancers. This trend is present in all the major cancer registries.
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and highest in more‑developed countries. 
Studies have shown that the greatest 
increase in the incidence rate of breast 
cancer by 2020 will be among women in 
developing countries, a majority of whom 
live in the Asian region.[5,6] There has been 
a significant increase in the incidence rates 
since the 1970s, and is attributed to the 
modern lifestyle.[7,8] In India, over 100,000 
new cases of breast cancer are estimated 
to be diagnosed annually[9] with substantial 
differences in the incidence rates of 
breast cancer in rural (7–10/100,000) and 
urban (29–35/100,000) areas of India.[10]

According to the GLOBOCAN report 2018, 
cervical cancer observed 3.2% of new 
cases of all new cancer cases globally with 
highest in Asia (55.3%).[11] About 70% of 
cervical cancers and 90% of deaths due to 
cancer occur in developing countries.[12] It is 
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due to poor cervical screening vaccination. In low‑income 
countries, it is one of the most common causes of cancer 
death.[13] In developed countries, the widespread use of 
cervical screening programs has dramatically reduced the 
rates of cervical cancer.[14] In India, the number of people 
with cervical cancer is rising, but overall, the age‑adjusted 
rates (AARs) are decreasing.

Various studies have reported the magnitude and trend of 
both the cancers separately and in combination.[15‑19] As the 
data get updated time to time, repeat analysis of data using 
latest reports of PBCR is useful for knowing the current 
emerging picture of the disease status. A latest report by 
Asthana et al.[15] reported the incidences and trends of 
breast and cervical cancers up to 2008. Following this, no 
statement of analysis has been reported using incidence on 
these cancers that had been reported till 2014. Thus, this 
article aims to update the assessing trends in breast and 
cervical cancers from 1982 to 2014 which was reported by 
Indian cancer registries.

Materials and Methods
The National Cancer Registry Programme (NCRP) with 
a network of population‑based cancer registries (PBCRs) 
across India was started in 1982 which provides authentic 
data on the incidence and mortality of cancer in India for a 
defined period.

Data on the recent incidence rates for the present study 
were obtained from the published consolidated reports 
on 27 PBCRs for 2012–2014[20] and 25 PBCRs for 
2009–2011[21] of NCRP of the Indian Council of Medical 
Research. The number of registries included for analysis in 
this article is calculated as per the data utilized in reports 
as mentioned. However, recently released reports, if any, 
providing data on new registries were not included in this 
article. The availability of data in different cities of the 
country depends on the year a particular registry came 
under the network of NCRP and/or initiation of the registry 
in a particular area. The report of 2009–2011 included data 
from four new registries (Meghalaya, Nagaland, Tripura, 
and Wardha). Three other PBCRs (Patiala, Naharlagun, 
and Patiala), which were included in the 2012–2014 report, 
were excluded from the 2009 to 2011 report because they 
just started collating data in that year. Data for cancer 
registries Chennai, Bengaluru, and Mumbai were available 
from 1982, whereas, for New Delhi, Bhopal, and Barshi 
cancer registries, the data were available from 1988. The 
PBCRs in various parts across the country were divided 
into six regions for the purpose of the present study, which 
are as follows: North: Delhi and Patiala; South: Bengaluru, 
Chennai, Kollam, and Thiruvananthapuram; Central: 
Bhopal; East: Kolkata; Northeast: Cachar district, Kamrup 
urban, Manipur, Mizoram, Nagaland, Meghalaya, Sikkim, 
and Tripura; West: Mumbai, Nagpur, Pune, Ahmedabad, and 
Barshi extended. The regions were formed and presented by 
the authors and not by the original NCRP report.

Indicators such as crude rate (CR) and AAR were collected 
from the reports, and we computed another indicator 
named “one in number who develop cancer.” One out 
of the total number of persons who develop cancer was 
calculated as 100/cumulative risk, where cumulative 
risk = 100× (1 − exp [− cumulative rate/100])[20] and 
cumulative rate = (5× Σ[ASpR] × 100)/100,000; ASpR is 
the age‑specific incidence rate. The cumulative risk is the 
probability that an individual will be diagnosed with cancer 
during a certain period in the absence of any competing 
cause of death and the assumption that the current trends 
will prevail over the period of time.[22] The age group of 
0–64 years is used for computing lifetime cumulative risk.

Long‑term trends of breast and cervical cancers in the 
six major registries (Chennai, Benagaluru, Mumbai, 
New Delhi, Barshi, and Bhopal) were collected for the 
years 1982–2014 and analyzed for trends (as per the 
availability of data in NCRP reports) using the Joinpoint 
Regression Model. The Joinpoint Regression Program 
is a statistical software developed by the National 
Cancer Institute for the analysis of trends using joinpoint 
models, that is, models where several different lines are 
connected together at the “joinpoints.”[23] The software 
takes trend data (e.g., cancer rates) and fits the simplest 
joinpoint model that the data allow. Analysis starts with 
the minimum number of joinpoint (i.e., 0 joinpoint, 
representing a straight line) and tests whether more 
joinpoints are statistically significant and must be added to 
the model (up to that maximum number). Joinpoint tests of 
significance use a Monte Carlo permutation method.[24] We 
used the Joinpoint Regression Programme version 4.7.0.0 
to perform Joinpoint Regression Analysis.[25] It is available 
in open source. We also computed an annual percentage 
change (APC) in AAR for each line segment along with 
95% confidence interval and P value. The APC was tested 
to determine whether there exists a difference from the 
null hypothesis of no change (0%) or not. This method 
was used to analyze the long‑term trends of age‑adjusted 
cancer incidence rates of breast and cervical cancers based 
on the published data from PBCR reports for six major 
registries.

Results
In Tables 1 and 2, the incidence rates of breast and cervical 
cancers, from 2009 to 2014, are compared in six regions 
of the country. AAR of breast cancer was highest in the 
South region (25.78–36.65) in 2009–2011, whereas in 
2012–2014, it was highest in the North region (33.13–41). 
The North‑East region had the highest one in number who 
develop breast cancer in both the duration of 2009–2011 
(42–167) and 2012–2014 (43–200).

The North‑East region had the highest burden of cervical 
cancer during 2009–2011 and 2012–2014. The AAR 
jumped from 5.62 to 24.33 in 2009 to 4.91 to 28.01 in 
2012 with increase in one in number who develop cervical 
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cancer from 4.91 to 28.01 in 2009 to 42 to 250 in 2012. 
Table 2 states the risk of 42–250 for all regions in cervical 
cancer. This means one in 42 women in their lifetime is 
likely to develop cervical cancer to one in 250 in different 
regions as per the 2012–2014 incidence pattern. In this 
case, 42 (one in 42) is higher risk than 250 (one in 250).

The Joinpoint regression procedures fitted the simplest 
joinpoint models for different duration slots of breast 
cancer data depending on the regression procedure, as 
shown in Table 3. Table 4 and Figure 1 show the joinpoint 
regression analysis in the six major registries, along with 
the APC for breast cancer. Chennai showed a positive trend 
with different APCs, except during 2005–2008. During 
these years, there was a negative trend with (−0.65) APC. 
Negative trends were seen in Bengaluru during 1991–
1996 (−0.39) and 2007–2012 (−0.18). Mumbai showed a 
decrease in cases only in 1992–1999 with (−0.28) APC. 
New Delhi, Bhopal, and Barshi showed positive trends 
since enrollment. Delhi and Bhopal showed a drastic 
increase in the incidence rate of breast cancer during 
2009–2012 (3.22) and 2009–2013 (2.24). Barshi showed a 
constant APC of 0.17 since 1988 till 2014.

The Joinpoint regression procedures were fitted for 
different duration slots of cervical cancer data depending 
on the choice of procedure, as shown in Table 5. Table 6 
and Figure 2 show the joinpoint regression analysis in 
the six major registries, along with the APC for cervical 
cancer. The registries showed contrasting trends for cervical 
cancer. Decline in incidence rates was observed in all the 
six major registries. Bengaluru, Delhi, and Bhopal showed 

negative trends since their enrollment in the NCRP, with 
the highest APC of −0.088 (1993–1996) for Bengaluru, 
−0.82 (1988–2012) for Delhi, and −0.34 (1988–2013) for 
Bhopal. Chennai and Barshi showed positive trends in 
the initial years, that is, 1982–1986, with 1.8 APC, and 
1988–1991, with 2.56 APC, respectively, followed by 
a decrease in incidence. Although there is a decreasing 
trend over the period of 1982–2012, the jointpoints show 
a fluctuating trend in the individual time points. AAR was 
approximately constant during 1982–1991 (0.01) and was 
decreasing during 1991–2003 and 2007–2012 with −0.44 
and −1.21 APC, respectively.

Discussion
The present study provided the updated and recently 
published data of incidence of breast and cervical cancers 
from last two NCRP reports, that is, 2009–2011 and 
2012–2014, and reported the trends of these cancers in 
six major registries since 1982. The number of registries 
included for analysis in this article was as per the data 
utilized in reports as mentioned. However, recently released 
reports, if any, providing data on new registries, were not 
included in this article. This study presents the incidence 
of breast and cervical cancer update in 27 PBCRs in the 
recent years of 2009–2014 in the first instance. Our earlier 
study reported the incidence and trends of breast and 
cervical cancers up to 2008.[15] In addition, trends in the 
incidence rates of breast and cervical cancers were observed 
from 1982 to 2014 in six major registries. The burden 
of cervical cancer is highest in the North‑East region in 

Table 2: Crude rate, age‑adjusted rate, and one in number who develop cervical cancer
Regions in India 2009‑2011 2012‑2014

Crude rate AAR One in number who develop 
cancer

Crude rate AAR One in number who 
develop cancer

South 8.1‑15.8 6.8‑16.7 71‑200 8.9‑16.7 6.69‑15.88 83‑200
Central 12.4 16.84 77 11.3 13.83 100
North 10.7 15.37 77 11.8‑13.2 11.46‑15.53 83‑100
East 12.8 11.65 59‑143 12.2 10.43 83‑200
North‑East 4.3‑19.3 5.6‑24.3 48‑200 4.3‑26 4.91‑28.01 42‑250
West 7.2‑17.6 8.1‑18 100 6.8‑17.7 6.91‑16.09 125
All regions 4.3‑19.3 5.6‑24.3 48‑200 4.3‑26 6.7‑28.0 42‑250

Table 1: Crude rate, age‑adjusted rate, and one in number who develop breast cancer
Regions in India 2009‑2011 2012‑2014

Crude rate AAR One in number who 
develop cancer

Crude rate AAR One in number who 
develop cancer

South 28.8‑41.7 25.78‑36.65 36‑48 29.3‑43.9 27.66‑37.92 34‑45
Central 20.7 27.39 48 28.2 33.05 40
North 23 32.18 40 34.2‑34.8 33.13‑41 33‑37
East 29 26.1 38‑111 30.7 25.52 40‑111
North‑East 4.3‑20.6 7.16‑30.33 42‑167 4.3‑24.3 6.73‑28 43‑200
West 9.8‑30.2 11.08‑32.46 45 11.9‑33.6 11.71‑33.63 53
All regions 4.3 ‑ 41.7 7.2 ‑ 36.6 36 ‑ 167 4.3 ‑ 43.9 6.7 ‑ 41 33 ‑ 200



Labani, et al.: Incidence and trends of breast and cervical cancers: A Joinpoint regression analysis

Indian Journal of Medical and Paediatric Oncology | Volume 41 | Issue 5 | September-October 2020 657

Table 4: Joinpoint regression analysis of age‑adjusted rates with annual percentage change of breast cancer in 
registries in India

Registry Chennai 
(1982‑2013)

Bengaluru 
(1982‑2012)

Mumbai 
(1982‑2012)

New Delhi 
(1988‑2012)

Bhopal 
(1988‑2013)

Barshi 
(1988‑2014)

Trend 1
Years 1982‑1995 1982‑1991 1982‑1992 1988‑2009 1988‑2009 1988‑2014
APC (CI) 0.26 (0.11‑1.77) 0.83 (0.49‑4.26) 0.78 (0.45‑4.17) 0.29 (0.22‑0.95) 0.33 (0.24‑1.25) 0.17 (0.07‑1.17)
P 0.002377* 0.000101* 0.000133* 0.000*(<0.001) 0.000*(<0.001) 0.001847*

Trend 2
Years 1995‑2005 1991‑1996 1992‑1999 2009‑2012 2009‑2013 ‑
APC (CI) 1.05 (0.79‑1.31) ‑0.39 (‑1.56‑0.78) ‑0.28 (‑1.00‑0.44) 3.22 (1.94‑4.50) 2.24 (1.12‑3.36) ‑
P 0.000* (<0.001) 0.524512 0.447551 0.000077* 0.000762* ‑

Trend 3
Years 2005‑2008 1996‑2007 1999‑2012 ‑ ‑ ‑
APC (CI) −0.65 (−3.48‑2.18) 1.27 (0.98‑1.56) 0.68 (0.46‑0.90) ‑ ‑ ‑
P 0.655146 0.000*(<0.001) 0.000005* ‑ ‑ ‑

Trend 4
Years 2008‑2013 2007‑2012 ‑ ‑ ‑ ‑
APC (CI) 1.67 (1.04‑2.30) −0.18 (−1.00‑0.64) ‑ ‑ ‑ ‑
P 0.000039* 0.668187 ‑ ‑ ‑ ‑

*Each joint point denotes a statistically significant (P=0.05) change in trend. AAR obtained from NCRP reports (1982‑2014), AAR figures 
for Mumbai and Bengaluru are for the years 1982‑2012; Chennai is for the years 1982‑2013; Delhi is for the years 1988‑2012; Barshi is 
for the years 1988‑2014; and Bhopal is for the years 1988‑2013. For computation of APC, all data from different years were used, for the 
purpose of presentation of joint point, and APC was computed by us. AAR ‑ Age‑adjusted rate; APC ‑ Annual percent change; NCRP ‑ 
National Cancer Registry Programme

Table 5: Years’ data used for trend analysis along with different trends’ distribution for six major registries for 
cervical cancer

Registry Years Trend 1 Trend 2 Trend 3 Trend 4
Mumbai 1982‑2012 1982‑1991 1991‑2003 2003‑2007 2007‑2012
Chennai 1982‑2013 1982‑1986 1986‑1990 1990‑2013
Bengaluru 1982‑2012 1982‑1993 1993‑1996 1996‑2012
New Delhi 1988‑2012 1988‑2002 2002‑2012
Barshi 1988‑2014 1988‑1991 1991‑2014
Bhopal 1988‑2013 1988‑2013

Table 3: Years’ data used for trend analysis along with different trends’ distribution for six major registries for breast 
cancer

Registry Years Trend 1 Trend 2 Trend 3 Trend 4
Chennai 1982‑2013 1982‑1995 1995‑2005 2005‑2008 2008‑2013
Bengaluru 1982‑2012 1982‑1991 1991‑1996 1996‑2007 2007‑2012
Mumbai 1982‑2012 1982‑1992 1992‑1999 1999‑2012
New Delhi 1988‑2012 1988‑2009 2009‑2012
Bhopal 1988‑2013 1988‑2009 2009‑2013
Barshi 1988‑2014 1988‑2014

2009 and 2012. The trend analysis for breast and cervical 
cancers in the major six registries gave unique and varying 
trends. The trend analysis using the joinpoint regression 
showed increasing/positive trends for breast cancer in all 
the six major registries, with the most significant increase 
in New Delhi, while Barshi showed constant increase since 
1988. The Joinpoint regression analysis for cervical cancer 
showed overall decrease in the incidence rates in all the 
six major registries with a sharp decrease in Mumbai and 

Bhopal, which showed constant decrease in incidence rate 
since 1988.

Breast cancer is currently the most common cancer among 
women of all races and ethnicities. Furthermore, breast 
cancer represents the leading cause of cancer death among 
Latinas and the second leading cause among non‑Hispanic, 
African ‑ American, Asian ‑ American/Pacific Islander, 
and American Indian/Alaska Native women.[26] Worldwide, 
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breast cancer incidence has increased by over 20% since 
the GLOBOCAN 2008.[27,28] This trend of increasing breast 
cancer incidence in the range of 4%–10% has also been 
observed in other countries that have transitioned from 
low income to middle income (such as the Philippines, 
Columbia, and Costa Rica) or from middle income to 
high income (such as Israel and the Czech Republic).[29,30] 
According to the World Development Report of 1993, 
India’s economic development has led to changes in diet 
and anthropometrics.[31] In India, the increase in incidence 
rate is attributable to lifestyle changes associated with 
higher economic development, such as women having fewer 
children and prolonged age at first birth and increased use 
of oral contraception.[32] Other lifestyle changes can also be 
due to increases in the prevalence of lifestyle risk factors, 
such as obesity and low levels of physical activity.[33]

There have been several explanations for the increase 
in the incidence rate of breast cancer. In 2001, Parkin 
et al. did a study to estimate the global burden of cancer. 
They postulated the adaptation of a Western lifestyle – an 
increased prevalence of ill‑defined series of reproductive, 
hormonal, and dietary determinants in the population as a 
primary reason for the increasing breast cancer incidence 
rates observed among Asian and Asian‑American 
women.[34] Bigby and Holmes in 2005 and Kurkure 
and Yeole in 2006 stated that the association between 
socioeconomic status and the risk of breast cancer is well 
established, with women in higher socioeconomic groups 
at a higher risk of breast cancer diagnosis relative to 
women with lower average social status.[35,36] Explaining 
it further, Macmahon concluded that it was particularly 
among the higher socioeconomic classes with changing 

Figure 1: Breast cancer trends in major cancer registries by the Joinpoint regression analysis
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patterns of childbearing and breastfeeding (lower 
parity and reduced or no breastfeeding).[37] The relation 
between breast cancer incidence and factors such as diet, 
lifestyle, childbearing, and breastfeeding patterns was 
also explained by various other studies.[38‑43] They all 
had the same conclusions. Breast cancer patients are at a 
higher risk of developing cervical cancer among all other 
cancers because of shared hormonal effects.[44] Parkin 
et al.[45] reported that the incidence of breast cancer is 
higher among more affluent Western population. It is 
because of the changed dietary patterns, generally with 
increase in the consumption of meat, dairy products, 
vegetable oils, fruit juice, and alcoholic beverages and 
decrease in the consumption of starchy staple foods such 
as bread, potatoes, rice, and maize flour. Such dietary 
change was also reported in India. Considering lifestyle, 
one more study[46] emphasized on this aspect and reported 
that there is a notable reduction in physical activity and 
increase in obesity.

Various researchers have studied trend analysis for breast 
and cervical cancers for various time durations.[16‑18,47] An 
increased trend for the incidence of breast cancer across 
PBCRs was reported by Malvia et al. for 1982–2012[48] and 
Chaturvedi et al. for 1982–2010.[49] Badwe et al.,[50] Asthana 
et al.,[15] and Takiar and Srivastav[19] reported an increased 
trend in breast cancer and decrease in cervical cancer 

incidence in their trend analysis during their respective time 
periods. The American Cancer Society estimated cervical 
cancer statistics for 2019. According to the estimates, there 
will be 13,170 new cases of invasive cervical cancer and 
around 4250 women will die of cervical cancer in 2019.[51] 
In 2007, an analysis was done for the data of National 
Cancer Institute’s Surveillance, Epidemiology, and End 
Results registries, which showed the decrease of 6.7% in 
the incidence rate of breast cancer in 2003 as compared 
to 2002. The main reason of this decrease was said to be 
the discontinuation of hormone replacement therapy and 
was more common in women older or equal to 50 years 
of age.[52] The incidence and mortality rates of breast and 
cervical cancers were calculated in the Regional Health 
District of Barretos, São Paulo, Brazil. An increased 
incidence of both in situ and invasive breast cancer as well 
as a decrease in invasive cervical cancer was observed 
from 2000 to 2015. While in situ cervical cancer increased 
during the period, a reduction of cervical cancer mortality 
was observed. The reason attributing to these findings 
was said to be the breast and cervical cancer screening 
programs along with the access to the treatment.[53] Data 
from two cancer registries of Nigeria covering a 2‑year 
period of 2009–2010 were analyzed, and it was concluded 
that there is a rise in the incidence rate of breast cancer 
but a relatively stable cervical cancer. The increase was 

Table 6: Joinpoint regression analysis of age‑adjusted rates with annual percentage change of cervix cancer in 
registries in India

Registry Mumbai 
(1982‑2012)

Chennai 
(1982‑2013)

Bengaluru 
(1982‑2012)

Delhi (1988‑2012) Barshi (1988‑2014) Bhopal (1988‑2013)

Trend 1
Years 1982‑1991 1982‑1986 1982−1993 1988‑2012 1988−1991 1988−2013
APC 
(CI)

0.01 (−0.19‑0.21) 1.8 (0.13‑3.47) −0.01149 
(−0.02‑0.00)

−0.82 (−1.03‑0.61) 2.56 (−1.45‑6.57) −0.34 (−0.40‑ −0.28)

P 0.960005 0.045119* 0.101785 0.000* (<0.001) 0.224545 0.000* (<0.001)
Trend 2

Years 1991−2003 1986−1990 1993−1996 2002−2012 1991−2014 ‑
APC 
(CI)

−0.44 
(−0.59‑0.29)

−3.45 (−6.09‑−0.81) −0.08843 
(−0.28‑0.11)

−0.18 (−0.53‑0.17) −0.65 (−0.83‑−0.47) ‑

P 0.000012* 0.016971* 0.385547 0.31726 0.000* (<0.001)
Trend 3

Years 2003−2007 1990−2013 1996−2012 ‑ ‑ ‑
APC 
(CI)

0.39 (−0.72‑1.50) −0.82 (−0.94‑−0.70) −0.01243 
(−0.02‑−0.0049)

‑ ‑ ‑

P 0.494984 0.000*(<0.001) 0.003586 ‑
Trend 4

Years 2007−2012 ‑ ‑ ‑ ‑ ‑
APC 
(CI)

−1.21 
(−1.71‑−0.71)

‑ ‑ ‑ ‑ ‑

P 0.000116* ‑ ‑ ‑ ‑ ‑
*Each join point denotes a statistically significant (P=0.05) change in trend. AAR obtained from NCRP reports (1982‑2014), AAR figures for 
Mumbai and Bengaluru are for the years 1982‑2012; Chennai is for the years 1982‑2013; Delhi is for the years 1988‑2012; Barshi is for the 
years 1988‑2014; and Bhopal is for the years 1988‑2013. For computation of APC, all data from different years were used, for the purpose of 
presentation of joint point, and APC was computed by us. AAR ‑ Age‑adjusted rate; APC ‑ Annual percent change; NCRP ‑ National Cancer 
Registry Programme
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attributed to improved diagnosis, better case finding, and 
improved access to care.[54] The Institute for Health Metrics 
and Evaluation did a systematic analysis for breast and 
cervical cancers in 187 countries from 1980 to 2010. They 
reported an increase in breast cancer from 1980 to 2010 
at an annual rate of 3.1%, while the rate of increase in 
cervical cancer was 0.6%. They reported that the increased 
prevalence of risk factors is one of the reasons for this 
increase.[55]

The major advantage of this report is that we have 
consolidated and analyzed the data of NCRP regarding 
breast and cervical cancers since its establishment and also 
did a trend analysis using the joinpoint regression analysis 
for the six major registries. The Joinpoint regression 
analysis helped us in assessing the differential incidence 
pattern in these two cancers. NCRP annual reports contains 

updated and revised incidence data of the registries after 
following various rigorous checks on quality control. 
Although area and population covered by these registries 
are still small, it gives a fair idea of the extent to which 
cancer prevails in the country.

There is a need of combined studies on breast and cervical 
cancers because a causal relationship between human 
papillomavirus (HPV) and breast cancer has also been 
suggested,[56] and a review of twenty studies shows that 
nearly a quarter of breast carcinomas tested for HPV were 
of HPV positive.[57] Cervical precancer and breast cancer 
though share some common risk factors, such as hormonal 
contraceptive use,[58,59] there are some studies which showed 
that there exists no relation between both cancers[60‑65] and 
some have proven the existence of a relationship between 
the two cancers.[66]

Figure 2: Cervix cancer trends in major cancer registries by the Joinpoint regression analysis
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Conclusion
The present study concludes that there has been an 
exponential increasing trend in breast cancer and a steep 
declining linear trend in cervical cancer, conferring an 
inverse relationship between both breast and cervical 
cancers.
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