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Abstract Introduction Cancer is emerging as a major health problem worldwide. Profile and
pattern of cancers vary as per the geographic, ethnic, and sociocultural background of
the population. It is imperative to know the change in the pattern of cancer in the
population to formulate an effective strategy for its control and management.
Objective To study the changing trends and epidemiological distribution of common
cancer types in an ethnic population of Northern India.
Materials and Methods In this retrospective observational study, we audited records
of 22,188 patients with histologically documented cancer registered between Janu-
ary 2014 and December 2018 in the regional cancer center of a tertiary care institute in
North India. For all identified patients, medical records were reviewed for demographic
information (age of diagnosis, sex, type of cancer, and select risk factors). The data
analysis was done using IBM SPSS Statistics for Windows from IBM Corp. Data were
expressed as frequencies with percentages. The incidence and trends were depicted
through tables, and line diagrams were used to show the changes (if any) over the last
5 years.
Results Themost common cancer reported in the last 5 years was lung cancer, overall
(10.6%; 95% confidence interval [CI], 10.2–11.0) as well as inmen (14.8%; 95% CI, 14.2–
15.4) and breast cancer in females (13.5%; 95% CI, 12.8–14.2). The top five cancers
reported at our center were lung (10.6%), esophagus (9.1%), stomach (9.0%), breast
(6.0%), and colon (3.8%). Compared with that, the top five cancers reported from our
center in 2012 were esophagus and gastroesophageal junction (17.2%), lung (11.9%),
stomach (9.7%), colorectal (7.1%), and breast (6.5%). Prostate cancer was reported in
3.4% of cases, which was much higher than that reported in 2012 (1.7%). Surprisingly,
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Introduction

Non-communicable diseases are responsible for the most
number of global deaths.1 Patients with cancer from low-
and middle-income countries have a poor outcome due to
various reasons such as lack of awareness, late presentation,
and poor access to affordable medical services.2,3 The chang-
ing trends in cancer incidence and mortality are affected by
various factors, which include population structure, educa-
tion, and cancer screening program, health care availability
and affordability, in addition to different ethnic, regional, and
lifestyle factors. Kashmir is located at an altitude of 1,800 to
2,400m above the sea level. It has a unique ethnic population
with special cultural and dietary habits.4 The world has
witnessed an increase in the incidence and change in the
pattern of cancer. In this regard, we conducted this study to
examine the increasing trend and epidemiological distribu-
tion of common cancer types over the period of last 5 years in
this part of the country.

Materials and Methods

In this retrospective observational study, we audited records
of 22,188 patients with histologically documented cancer.
This was registered between January 2014 and December
2018 in our regional cancer center—a tertiary care center in
North India. Besides our regional cancer center, data were
collected fromall identified pathology laboratories and other
government/private institutions that manage cancer
patients in the Kashmir valley. Great care was taken during
data collection to present the actual figures during the study
period. For all identified patients, medical records were

reviewed in detail. All the available information was noted
and recorded in a proforma especially designed for this study.
Detailed demographic information, particularly the age of
diagnosis and gender of the study subjects, was noted. The
type of cancer and some select risk factors were also noted
(►Fig. 1).

Sample Size
Sample size was calculated on the basis of upper gastroin-
testinal (GI) tract cancers as they constitute the majority of
the cases of cancers in the Kashmir valley. Presuming a
prevalence of 30%, we needed to study 3,585 cases of upper
GI tract cancer at 95% confidence level with a relative error of
5%. To account for incomplete records, a non-response rate of
10% was added. Cases made the sample size 3,944 for upper
GI tract cancer and 13,147 for cancer. Ultimately, we studied
22,188 cases including 4,805 cases of upper GI tract cancer.

Data Analysis
Data were analyzed as per the main types of cancer sepa-
rately as well as collectively for men and women. Patients
with no histological evidence of malignancy were excluded
from the study. The data collection criteria were age, gender,
morphology, and histology. We have included all the recent
publications; the old ones were included only where
necessary.

Primary Outcome
To find the changing trend (if any) in the incidence of cancer
over last 5 years in the Kashmir valley.

Statistical Analysis
Data analysis was done on an MS Windows-based PC com-
puter. The data were first keyed into a Microsoft Excel
spreadsheet and cleaned for any inaccuracies. Statistical
analysis was done using IBM SPSS Statistics for Windows
from IBM Corp. (released 2020, Version 27.0. Armonk, NY,
USA). Categorical variables were shown in the form of
frequencies and percentages. The incidence and trends
were depicted through tables and figures, and line diagrams
were used to observe any change over the last 5 years.

Ethics
The procedure in conducting the study was as per the
institutional ethics committee guidelines and as per the
Helsinki Declaration of 1964, revised in 2013. It was ap-
proved by the institutional ethics committee (IEC) of Sher-i-Fig. 1 Mean age of diagnosis (year).

thyroid cancer (6.4%) was the fourth commonest cancer reported in females, while it
did not figure in the top 10 cancers in the 2012 report. Expectantly, cervix cancer did
not figure among the top 10 cancers in women.
Conclusion There is a change in the pattern of cancers. Lung and breast have
emerged as the most commonly occurring cancers in men and women, respectively,
whereas there was a slight downward trend in the incidence of esophageal cancer.
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Kashmir Institute of Medical Sciences (SKIMS) no. IEC SKIMS
2017–94, dated 22–4-2017. Informed consent was waivered,
as thiswas a retrospective audit of thehealth records. As only
the anonymized data collected from medical records were
used, the study protocol was exempted from full ethical
review, and hence approved by the IEC in the exempted
category.

Results

A total of 22,188 patients were registered during the study
period. There were 12,695 male and 9,493 female patients
with a male to female ratio of 1.33:1. There has been a
persistent increase in the number of cases diagnosed each
year; 3,890 cases in 2014 to 4,834 cases in 2018; 6% increase
over a period of 5 years. Digestive tract cancers (25%)
constituted the major portion among the top 10 cancers
(►Table 1). The majority (53%) of the patients were within
the age group of 35 to 64 years, with a mean age of
53.3�17.3 years (median, 55 years). Men (median age, 60
years) were older than women (median age, 55 years) at
diagnosis (56.0�17.0 vs. 49.7�16.9; p<0.001). Among the
top 10 cancers, esophageal cancer had the highest age at
presentation (mean age, 62.49 years), whereas the lowest age
at presentation was seen in thyroid cancer (mean age, 38.13
years). Among the other common cancers, the mean age at
diagnosis in the cancers of lungs, stomach, and breast were
60, 60, and 45 years, respectively. The most common cancer
reported in the past 5 years was lung cancer, overall (10.6%;
95% confidence interval [CI], 10.2–11.0) as well as in men
(14.8%; 95% CI, 14.2–15.4) and breast cancer in females
(13.5%; 95% CI, 12.8–14.2). The top five cancers reported at
our center were lung (10.6%), esophagus (9.1%), stomach
(9.0%), breast (6.0%), and colon (3.8%) (►Table 1). Among the
top 10 cancers, there was 15%, 8%, 7%, 6%, 5%, 1.49%, 1.47%,
0.74%, and 0.73% increase in the number of cases of cancers of
the thyroid, gastroesophageal junction, lung, breast, colon,
stomach, ovary, NHL, and rectum, respectively, over a period
of 5 years (►Fig. 2). However, therewas a slight decline in the
number of esophageal cancer cases (1.81%).

Discussion

The current study revealed a changing trend in the pattern of
cancer as observed over the last 5 years. The Kashmir valley,
located in the mountainous regions of India and surrounded
by the Himalayas, has a unique ethnic population with
special dietary habits. The sociocultural and climate reasons
have led to distinct, traditional, food habits such as con-
sumption of sun-dried vegetables, meat, locally prepared
vegetable pickles (ancher), large quantities of hot salted tea
along with sodium bicarbonate (noon-chai), dried and
smoked fish, red chilies, spice cake (wur) with vegetables
such as Brassica oleracea (haak). Among all sedentary habits,
a special type of tobacco use (hookah smoking) and use of a
unique type of heating device (kangri) are considered to be
the major risk factors for the digestive tract, lung, and skin
cancers seen in this region.5–9 However, the most notable
observationmade in this study is that of esophageal cancer. It
was previously the most common cancer type since the
cancer data were available in the valley10,11 and is now
showing a declining trend. Similar observations have been
reported by other authors.12 This might be possible because
of the above mentioned traditional dietary habits being
reduced to a large extent. However, other digestive tract
cancers such as those of the stomach, gastroesophageal (GE)
junction, colon, and rectum have shown a gradual increase
and continue to be amongst the top 10 cancers monitored
during the study period (►Table 1; –►Fig. 3).

Table 1 Distribution of top 10 cancers by site (n¼22,188)

Site Number of cases Percent 95% CI

Lung 2,348 10.58 10.18–10.99

Esophagus 2,009 9.05 8.68–9.44

Stomach 2,006 9.04 8.67–9.43

Breast 1,339 6.03 5.73–6.36

Colon 850 3.83 3.58–4.09

Thyroid 828 3.73 3.49–3.99

GE junction 790 3.56 3.32–3.81

NHL 711 3.20 2.98–3.44

Rectum 693 3.12 2.90–3.36

Ovary 678 2.83 8.68–3.29

Abbreviations: CI, confidence interval; GE Gastroesophageal Junction.

Fig. 2 Distribution of top 10 cancers by year wise.

Fig. 3 Scenario of the Kashmir valley between 2014 and 2018.

Indian Journal of Medical and Paediatric Oncology Vol. 42 No. 5/2021 © 2021. Indian Society of Medical and Paediatric Oncology. All rights reserved.

Changing Pattern of Cancer Khan et al. 441



Lung cancer was at number two among top cancers in
males as per the available literature until date. It has shown
an increasing trend, which was persistently observed for last
5 years and is now ranking number one (10. 58%) (►Table 1).
Smoking has been associated with lung cancer by innumer-
able studies.13–17 In this region, besides cigarette smoking,
we have a popular tradition of hookah (hubble bubble)
smoking, where smoke is inhaled after it passes through
the water placed in an earthen container through which it
gets filtered and cooled. This is also one of the important
causes of passive smoking of family members, especially
during winters. Because smoking is not popular among
females in this region, it justifies the fact that lung cancer
is not common in females (4. 95%).18,19

Cancer of prostate has appeared amongst the top 10
cancers and accounts for 3.4% of all cancers in the valley
(►Table 1). Prostate cancer is the leading cancer in the most
of thewestern countries and is showing a consistent increas-
ing trend in India.20 An important observation made in this
study was that of an increase in breast cancer that has
surpassed esophageal cancer and has become number one,
accounting for 13.53% of all cancers amongst females
(►Table 1). Similarly in India, breast has emerged as the
leading site of cancer among women.21 The other cancers
that have an increasing trend and are among top 10 cancers
in women include ovary (7. 4%), thyroid (6.4%), and gallblad-
der (3.5%) (►Table 1). Surprisingly, cancer of the cervix
(0.64%) does not figure among top 10 cancers in females
and does not show any changing trend over the years.
However, in India, decreasing trend of cervical cancer has
been reported from some areas. The decline can be associat-
ed with the improvement in the living standards of women
(►Supplementary Fig. S1).22,23

Skin cancer usually called “kangri cancer” in this region
was first reported by Maxwell T. in 1819.24 It has shown a
decline amongst females and continues to be amongst top 10
cancers in males, accountings for 1.83% of all male cancers
(►Table 1). It is a unique type of cancer, where the main
causative factor is kangri exposure. Kangri is an earthenware

portable brazier used during winters, kept under a loose
gown. Kangri cancer is squamous cell cancer of skin pecu-
liarly persisting on the anteromedial aspects of thighs,
abdominal wall exposed to intense heat and to secondary
combustion of charcoal. The disease starts with an erythem-
atous patch on skin, which transfers into pink to dark
serpiginous patches, finally to cancer,25–28 whereas all
over the world exposure to the sun is considered to be the
causative factor for skin cancer.

Head and neck cancers comprise 5% of all malignancies
worldwide.29 In the current study, these cancers were not
common, accounting for 2.85% of all cancers and did not
showanychange over the years, of which larynx cancer is the
most common (28.54%), followed by nasopharyngeal cancer
(22.5%). Oral cancers are leading in the Indian subcontinent
since its incidence is associated with tobacco, pan, and
gutkha and betel nut chewing.30,31This tradition is not
seen in the valley, justifying the low incidence (0.77%) of
oral cancers (tongue, lip, andmouth) in this region. There is a
paucity of data available regarding the pattern of childhood
malignancies in this part of the country; the current study
revealed the pediatric tumors constituted 1.79% of all the
malignancies. The non-hematological malignancies were
more common (52.01%) than the hematological malignan-
cies (47.98%). Overall, acute lymphoblastic leukemia is the
most common and accounts for 39.69% of pediatric tumors.

Hematological cancers accounts for 10.69% of all cancers,
of which non-Hodgkin’s lymphoma continues to be among
the top 10 cancers, it accounting for 20.41% and 10.01%
among males and females, respectively (►Table 1). We
observed a slight decline in the incidence of non-Hodgkin’s
lymphoma (3.44% in 2014 to 2.94% in 2018) (►Table 2).

Brain tumors, overall, accounted for 0.74% of all cancers
and did not feature in among the top 10 cancers. Astrocyto-
ma was the most common, accounting for 39.54% of brain
tumors.

Tobacco-related cancers in this study contributed to
�21.95% of all cancers. The population-based cancer registry
in India has shown that tobacco-related cancers contribution

Table 2 Pattern of top 10 cancers (2014 vs. 2018)

2014 (n¼3,890) 2018 (n¼ 4,834)

Site N % 95% CI Site n % 95% CI

Stomach 412 10.59 9.6–11.6 Lungs 515 10.65 9.8–11.6

Lungs 402 10.33 9.4–11.3 Stomach 443 9.16 8.4–10.0

Esophagus 357 9.18 8.3–10.1 Esophagus 356 7.36 6.6–8.1

Breasts 235 6.04 5.3–6.8 Breasts 300 6.21 5.5–6.9

Colon 157 4.04 3.4–4.7 Thyroid 200 4.14 3.6–4.7

Ovary 136 3.50 2.9–4.1 Colon 193 3.99 3.5–4.6

Rectum 134 3.44 2.9–4.1 GE junction 174 3.60 3.1–4.2

NHL 134 3.44 2.9–4.1 Ovary 144 2.98 2.5–3.5

GE junction 130 3.34 2.8–3.7 NHL 142 2.94 2.5–3.4

Thyroid 123 3.16 2.6–3.8 Rectum 138 2.85 2.4–3.4

Abbreviations: CI, confidence interval; GE Gastroesophageal junction, NHL Non-Hodgkins Lymphoma.
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to nearly half and one-fifth of cancers in males and females,
respectively.32

In future, the study will act as a guide for cancer aware-
ness, prevention, and early detection. In addition, the man-
agement policy will be decided according to the changing
pattern of cancers.

Limitations
The limitations in this study is that cancer incidence data
alonewill not be a sufficient guide to study the change in the
trend because cancer prevalence, particularly that of acute
cases, have a significant impact on the trend. Therefore, a
comprehensive detail of risk factors and etiopathogenesis is
required.

Conclusion

With time, changes in the lifestyle and sociocultural habits
alter the pattern of cancer. This study will serve as an
impetus for reshaping the clinical practice in terms of
detection, prevention, and treatment of various cancer types.

Conclusion
The study will act as a guideline for creating a manage-
ment policy for the administration and clinicians.
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