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Abstract

Background: Cancer remains a signi�cant global public health challenge, with incidence rates in�uenced by demographic
and regional factors. �is study investigated the distribution of cancer cases across di�erent age groups, sexes, and regions
in Himachal Pradesh, India, with the aim of informing targeted public health strategies.

Methods: Cancer incidence data were collected from various age groups, sexes, and blocks. Statistical analyses, including
chi-square tests, were used to assess the signi�cance of di�erences in cancer case distribution by age, sex, and region.

Results: Cancer incidence increased with age, peaking in the 58-67 years age group. �e highest number of cases was report-
ed, particularly among individuals aged 38 years and above. Minimal cases were observed in the youngest age groups (<17
years and 18-27 years), while a signi�cant increase was noted in the middle age groups (28-57 years). Cancer cases were
nearly equally distributed between males (50.1%) and females (49.9%). A chi-square value of 180.18 indicated a statistically
signi�cant di�erence in cancer incidence by age and sex. Gender-speci�c trends revealed higher cancer incidences in fe-
males during middle age (28-57 years) and in males during older age (58 years and above). �e highest number of cases was
18.1%, followed by 14.7% and 14.6%, while the lowest incidence was 1.5%.

Conclusion: �e present study underscores the need for comprehensive and targeted public health strategies to manage the
cancer burden e�ectively. Focusing on high-incidence regions and ensuring equitable healthcare access for all genders can
improve cancer outcomes and reduce mortality rates associated with the disease.
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Introduction

Cancer, as de�ned by [1], refers to a disease charac-
terized  by  the  uncontrolled  division  of  abnormal  cells  that
subsequently  invade  surrounding  tissues  and  can  result  in
death if  not  treated [2].  Although there  are  more than 200
distinct  types of  cancer,  they are predominantly named af-
ter the organ or cell  type from which they originate. A key
characteristic of cancer cells is their reduced adhesion com-
pared  to  that  of  normal  cells  [3,4].  �is  diminished  adhe-
sion facilitates their detachment and subsequent dissemina-
tion  to  other  parts  of  the  body  via  the  blood  or  lymphatic
system. �is process, known as metastasis, results in the for-
mation of new neoplasms termed metastatic tumors.

Several behavioral factors have been reported to be
associated  with  the  incidence,  screening,  recurrence,  and
mortality of cancer. For instance, cigarette smoking signi�-
cantly contributes to the mortality rates of various cancers,
including lung cancer, oral cancer, and cancers of the esoph-
agus, larynx, bladder, stomach, pancreas, kidney, and cervix
[1].

Cancer  is  emerging  as  a  signi�cant  public  health
concern  in  India,  including  in  the  state  of  Himachal
Pradesh. India ranks third globally in terms of the estimated
number of new cancer cases, with 1.2 million patients diag-
nosed  in  2018,  and  second  in  cancer-related  deaths,  with
785,000 mortalities in the same year. According to the Glob-
al  Cancer  Observatory  [5],  the  age-standardized  rates  per
100,000 people were 89.4 for cancer incidence and 61.4 for
cancer mortality.

Cancer can a�ect any part of the human body and
individuals of all ages, although the risk of developing can-
cer  generally  increases  with  age,  particularly  from  middle
age  onwards.  For  all  types  of  cancer  combined,  incidence
rates  for  the  disease  quadruple  between the ages  of  40 and
80 [6,7]. Breast cancer is the most common form, a�ecting
both men and women. In India, the most prevalent cancers
among  men  are  oral  cancer  (age-standardized  rate:  13.9),
lung  cancer  (7.8),  stomach  cancer  (6.2),  colorectal  cancer
(5.8), and esophageal cancer (5.5). Among women, the most
prevalent  types  were  breast  cancer  (24.77),  cervical  cancer
(14.77),  ovarian  cancer  (5.55),  oral  cancer  (4.33),  and  col-

orectal cancer (3.11). �e incidence rates of various cancers
vary  signi�cantly  across  di�erent  regions  of  India,  with  a
minimum �vefold di�erence for any cancer type [8,9]. How-
ever, globally, approximately 18.1 million individuals are liv-
ing with cancer (National Cancer Institute, 2020). Lung, sto-
mach, liver, colon, and breast cancers cause the most cancer
deaths  each  year.  Cancer  constitutes  a  major  public  health
burden  in  both  developed  and  developing  countries,  with
approximately 70% of all cancer deaths in 2020 occurring in
low-  and  middle-income  countries  (WHO  International
Agency  for  Research  on  Cancer,  2020).  In  India,  approxi-
mately  850,000  new  cancer  cases  are  diagnosed  annually,
and  approximately  580,000  cancer-related  deaths  occur
each year [10]. However, in Himachal Pradesh, the number
of  cancer  cases  is  increasing  at  an  alarming  rate,  with  ap-
proximately  8,500  cases  being  detected  annually,  although
many cases remain unnoticed and undetected in remote ar-
eas  of  the  state  (Times  of  India,  10  May  2023).  Himachal
Pradesh, with its breath taking landscapes and rural charm,
presents a unique context for studying the burden of cancer.
Himachal Pradesh (HP) is predominantly dominated by ru-
ral regions with 89.97% of the population living in rural ar-
eas.  �e population growth rate was 12.65 percent in rural
areas  and  15.61  percent  in  urban  areas.  According  to  the
health  indicators,  Himachal  Pradesh  performs  better  than
other states, and the crude birth rate (15.4) and crude death
rate  (6.9)  of  Himachal  are  lower  than  those  of  India  as  a
whole. �e infant mortality rate is 19, and the total fertility
rate is 1.6, which proves that the state is performing well in
certain health indicators (International Institute for Popula-
tion Sciences [11] where other high focus states are lacking.
�e  state  faces  a  rising  incidence  of  cancer,  attributed  to
various factors, including tobacco use, lifestyle patterns, ex-
posure to environmental risks, and genetic predispositions.
In rural Himachal Pradesh, where access to healthcare ser-
vices is already limited, the burden of cancer creates additio-
nal complexities and hardships for individuals, families, and
local communities. However, the state has 12 districts head-
ed by a CMO and each district is divided into health blocks.
�ere are 75 health blocks that are headed by a senior doc-
tor  designated  the  Block  Medical  O�cer  (BMO).  Each
health  block  comprises  community  health  centers,  PHCs
with  medical  doctors,  and  subcenters  with  health  workers.
�e  process  of  upgrading  all  the  subcenters  as  health  and
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wellness centers started with the appointment of communi-
ty health o�cers in a progressive manner. �e health institu-
tions set up in Himachal Pradesh include 3 zonal hospitals,
9  district/regional  hospitals,  6  teaching  hospitals,  79  civil
hospitals, 93 community health centers, 585 primary health-
care centers and 2085 health subcenters. �e population of
the  Shimla  district  is  8,14,010  (census,  2011),  of  which
4,25,039  (52%)  are  males  and  3,88,971  (48%)  are  females
with a 215777 schedule caste population and 8755 schedule
tribe  population.  �e  rural  and  urban  populations  are
6,12,659 (75%) and 2,01,351 (25%), respectively. Shimla has
a sex ratio of 916 females for every 1000 males and a literacy
rate  of  83.64%.  Its  population growth rate  over  the  decade
2001-2011  was  12.58%.  �erefore,  it  is  important  to  study
the trends of cancer in Himachal Pradesh so that advanced
measures may be taken to control this disease in the near fu-
ture.  In  view  of  these  facts,  an  attempt  has  been  made  to
study the trends of cancers in rural areas of Shimla district,
Himachal  Pradesh.  �e  objective  of  the  present  study  was
to examine the age and gender trends of cancer patients in
rural areas of Shimla district.

Methods

�e present study employed a retrospective obser-
vational design to examine the age and gender trends of can-
cer  patients  in  rural  areas  of  Shimla  district,  Himachal
Pradesh, India. �e cancer data were collected from the Re-
gional Cancer Hospital, IGMC, Shimla, within the speci�ed
period  of  2014-2022,  as  part  of  the  Hospital-Based  Cancer
Registry.  �e  study  encompasses  all  cancer  patients  diag-

nosed and treated at the Regional Cancer Hospital,  IGMC,
Shimla.

�e  sample  selection  was  based  on  available  re-
cords that met the inclusion criteria of having a con�rmed
cancer diagnosis and being a resident of a rural area within
the Shimla district. Patients were excluded if they resided in
urban  areas  or  were  from  outside  Himachal  Pradesh.  �e
demographic factors and other background variables record-
ed included; age (categorized as below 11 years and 68 years
and  above),  place  of  residence  (rural/urban),  gender
(male/female),  type  of  cancer,  and  stage  at  diagnosis.  �e
stages of cancer were classi�ed as "early" (Stages I and II) or
"advanced" (Stages III and IV).

�is  study  aimed  to  provide  comprehensive  in-
sights  into  the  distribution  and  trends  of  cancer  incidence
in the rural population of Shimla district, thereby informing
targeted public health interventions and resource allocation.

Results

�e present study addresses the following research
questions:

Research Question 1: What is the age distribution of
cancer patients in Shimla District's rural areas?

Age -wise distribution of cancer patients

�e  data  on  the  frequency  of  cancer  incidence
across di�erent age groups provide a clear illustration of the
relationship between age and cancer risk. Below is a detailed
analysis and interpretation of the data:

Table 1: Age -wise distribution of cancer patients in rural areas of Shimla district

Age Frequency of incidence %

Blow 11 yrs 16 0.4

12-17 yrs 22 0.6

18-27 yrs 99 2.6

28-37 years 194 5.2

38-47 yrs 456 12.2

48-57 yrs 814 21.7

58-67 yrs 1111 29.7

68 and above 1031 27.5

Total 3743 100
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Table 1 clearly indicates that the frequency of can-
cer incidence increases signi�cantly with age.  �is trend is
particularly evident when examining the cumulative percen-
tage of cases in each age group. Older adults (those aged 58
years  and above) had the highest  frequency of  cancer inci-
dence. �e 58-67 years and 68 years and above age groups
together accounted for 2142 patients, accounting for 57.2%
of  the  total  patients.  �is  signi�cant  proportion  highlights
the  increased  vulnerability  to  cancer  with  advancing  age
and the critical  need for targeted interventions and health-
care resources for the elderly population.

�e  incidence  of  cancer  in  middle-aged  adults
(38-57  years)  has  notably  increased.  Individuals  aged  be-
tween  38  and57  years;  accounted  for  1270  patients,  repre-
senting 33.9% of the total patients. �is substantial increase
underscores the importance of regular cancer screening and
preventive measures for this age group.

�e incidence  rate  of  young  Adults  (18-37  years)
has begun to increase, with 293 cases or 7.8% of the total cas-
es occurring in individuals aged 18-37 years. �is indicates
a modest increase in cancer risk as individuals enter adult-
hood.

Children and adolescents (younger than 18 years)
had  a  low  frequency  of  cancer  among  individuals  younger
than 18 years of age, accounting for only 38 cases or approxi-
mately 1.0% of the total cases.

�e  data  underscore  the  strong  correlation  be-
tween age and cancer incidence, with a marked increase in
frequency  from  middle  age  onwards.  �ese  �ndings  high-
light the importance of age-speci�c cancer prevention strate-
gies, early detection, and e�ective management, particularly
for elderly adults, who represent the majority of cancer cas-
es.  �e  implementation  of  comprehensive  cancer  control
programs that focus on these high-risk age groups could sig-
ni�cantly reduce the overall burden of the disease.

Research  Question  2:  How  does  the  prevalence  of
cancer  vary  among  di�erent  age  groups  in  Shimla
District's rural population?
Age -wise trend of cancer patients in each block

�e data presented in Figure 1 and the correspond-
ing graph illustrates  the  distribution of  cancer  cases  across
various age groups in di�erent regions. �e analysis is as fol-
lows:

Figure 1: Age -wise trend of cancer patients in each block of the Shimla district

Figure 1 shows that there is a clear trend toward in-
creasing cancer incidence with advancing age. �e cases are

minimal in the youngest age groups and increase signi�cant-
ly  from  28  years  onwards,  peaking  in  the  58-67  years  age
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group.  �eog consistently  reported the  greatest  number  of
cases across all age groups, particularly those aged 38 years
and older. Rampur and Jubbal & Kotkhai also had high inci-
dences,  especially  in  the  middle  to  older  age  groups.  Re-
gions such as Chopal, Rohru, and Chirgaon exhibited a low-
er but still signi�cant number of cases, particularly in older
age groups.

�e data suggest a need for targeted cancer preven-
tion  and  screening  programs,  particularly  focusing  on  re-
gions with high incidence rates such as �eog, Rampur, and
Jubbal & Kotkhai.

�ese  strategies  should  be  prioritized  for  elderly
adults,  especially  those  older  than  38  years,  as  they  repre-
sent the majority of cancer cases.

�e data underscore the importance of age and re-
gional factors in cancer incidence. �is highlights the neces-
sity for age-speci�c and region-speci�c interventions to ma-
nage and mitigate the cancer burden e�ectively. �e imple-
mentation  of  comprehensive  and  targeted  public  health
strategies could signi�cantly reduce the incidence and mor-
tality rates associated with cancer in these regions.

Research Question 3: How does the gender distribu-
tion of cancer patients di�er in Shimla District's ru-
ral areas?

Gender - wise distribution of cancer patients

�e data on the distribution of cancer cases by gen-
der are summarized as follows:

Table 2: Gender distribution of cancer patients in rural areas of Shimla district

Gender Frequency Percent

Male 1874 50.1

Female 1869 49.9

Total 3743 100

Table  2  reveals  that  the frequency of  cancer  cases
is  almost  evenly  distributed  between  males  and  females,
with  males  accounting  for  50.1%  and  females  accounting
for 49.9% of the total cases. �e di�erence in the number of
cases between the two genders was minimal, with males hav-
ing only 5 more cases than females. �e nearly equal distri-
bution of cancer cases between males and females suggests
that cancer a�ects both genders similarly in this population.
�is equitable incidence implies that cancer prevention and
treatment  strategies  should  be  equally  targeted  towards
both  men  and  women.

Research Question 4:  What are the speci�c age and
gender  distribution  of  patients  with  di�erent  types
of cancer in Shimla District's rural areas?

Chi-square test showing the association between age
and gender

�e data on the distribution of cancer cases by age
and  gender  were  signi�cantly  di�erent  according  to  the
Chi-square  test.  �e  analysis  is  as  follows:

Table 3: Chi-square test showing the signi�cance of di�erences between age and gender

Age Gender of cancer patients Total χ2

Male Female

<17 years 24 14 38 180.18**

18-27 35 64 99

28-37 80 114 194

38-47 149 307 456
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48-57 334 480 814

58-67 602 509 1111

68 and above 654 377 1031

Total 1878 1865 3743

**p < .01

Table  3  shows  gender  di�erences  in  younger  age
groups (<17 and 18-27 years); females tended to have high-
er  cancer  incidences  than  males  did.  In  the  middle  aged
group (aged 28-57 years), females had a greater incidence of
cancer  than  males  did.  In  older  age  groups  (those  aged  58
years  and  older),  the  trend  reversed,  with  males  showing
higher  cancer  incidences  than  females.  However,  for  both
sexes,  the  incidence  of  cancer  increased  signi�cantly  with
age,  peaking  in  the  58-67  years  age  group  and  slightly  de-
creasing in the 68 years and older age group. �e substan-
tial increase in cancer cases in middle-aged and older adults
highlights  the  need  for  targeted  screening  and  early  detec-
tion e�orts in these age groups. �e chi-square value (χ2 =
180.18) indicated a statistically signi�cant di�erence in can-
cer  incidence  by  age  and  gender.  �is  high  value  suggests

that  the  distribution  of  cancer  cases  is  not  uniform  across
age groups or between genders.

�e  data  revealed  signi�cant  age  and  gender  dis-
parities  in  cancer  incidence.  While  the  overall  distribution
between  males  and  females  is  nearly  equal,  speci�c  age
groups  show  marked  di�erences.  Middle  aged  females  ex-
hibit greater incidences of cancer, whereas older males have
greater  incidences.  �e  statistically  signi�cant  chi-square
value underscores the importance of considering these dif-
ferences in designing and implementing e�ective cancer pre-
vention, screening, and treatment programs.

Blockwise Distribution

�e  data  provide  the  distribution  of  cancer  cases
across various blocks, summarized in the table below:

Table 4: Blockwise distribution of cancer patients

Blocks Frequency Percent

Mashobra 108 2.9

Narkanda 344 9.2

�eog 678 18.1

Nankhari 132 3.5

Rampur 550 14.7

Jubbal & Kotkhai 547 14.6

Rohru 431 11.5

Chirgaon 264 7.1

Chaupal 401 10.7

Basantpur 231 6.2

Kupvi 57 1.5

Total 3743 100

Table 4 shows that the total number of cancer cas-
es  was  3743,  distributed  across  11  blocks.  �eog,  Rampur,

and  Jubbal  &  Kotkhai  are  identi�ed  as  high-incidence  re-
gions, collectively accounting for nearly half (47.4%) of the
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total cancer cases. �is concentration suggests a need for fo-
cused healthcare resources and interventions in these areas.
�ese  regions  should  be  prioritized  for  cancer  screening
programs,  awareness  campaigns,  and  medical  facilities  to
manage  the  high  disease  burden  e�ectively.  Rohru,  Chau-
pal, and Narkanda also exhibit considerable numbers of can-
cer cases. E�orts should be made to enhance healthcare ser-
vices and support systems in these areas to ensure early de-
tection  and  treatment.  Public  health  initiatives  in  these
blocks should aim to identify potential risk factors and im-
plement  preventive  measures  to  control  the  spread of  can-
cer. Blocks such as Mashobra, Nankhari, Chirgaon, Basant-
pur,  and  particularly  Kupvi,  which  have  lower  incidences,
still require attention to maintain and improve their current
status.

�e distribution of  cancer cases  across  the blocks
revealed  signi�cant  regional  disparities,  with  �eog,  Ram-
pur,  and  Jubbal  &  Kotkhai  being  the  most  a�ected  areas.
Targeted  public  health  strategies,  including  enhanced
screening, resource allocation, and preventive measures, are
essential  to  address  the  high  burden  of  cancer  in  these  re-
gions. By focusing on these high-incidence areas, healthcare
systems can improve cancer management and outcomes for
a�ected populations.

Chi-square  test  showing  the  association  between
block  and  gender

�e  data  provide  the  distribution  of  cancer  cases
across various blocks, broken down by gender. �e table is
summarized as follows:

Table 5: Chi-square test showing the association between block and gender

Block Gender of cancer patients Total χ2

Male Female

Mashobra 43 65 108 12.21NS

Narkanda 172 172 344

�eog 326 352 678

Nankhari 70 62 132

Rampur 291 259 550

Jubbal & Kotkhai 268 279 547

Rohru 234 197 431

Chirgaon 131 133 264

Chaupal 200 201 401

Basantpur 109 122 231

Kupvi 30 27 57

Total 1874 1869 3743

Table 5 shows that the overall parity in cancer inci-
dence  between  males  and  females  across  most  blocks
suggests  a  uniform  risk  of  cancer  for  both  genders  within
the population studied. �e nonsigni�cant chi-square value
indicates that gender does not play a signi�cant role in the
distribution of cancer cases within these blocks. Blocks such
as �eog, Rampur, and Jubbal & Kotkhai exhibit the high-
est incidence rates, requiring targeted public health interven-

tions to manage and mitigate cancer cases e�ectively.

�e  data  revealed  a  nearly  equal  distribution  of
cancer  cases  between  males  and  females  across  di�erent
blocks, with no signi�cant gender disparity. High-incidence
blocks  such  as  �eog,  Rampur,  and  Jubbal  &  Kotkhai  re-
quire  focused  public  health  interventions,  including  en-
hanced  screening  and  resource  allocation.  �e  nonsigni�-
cant chi-square value underscores the need for gender-neu-
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tral strategies in cancer prevention and treatment e�orts. By
addressing the speci�c needs of high-incidence regions and
ensuring  equitable  healthcare  access,  public  health  systems
can e�ectively manage the cancer burden in these communi-
ties.

Conclusion

�e comprehensive analysis of cancer incidence in
Himachal Pradesh reveals critical insights into the distribu-
tion  of  cases  across  di�erent  age  groups,  genders,  and  re-
gions. �e data highlight several key �ndings that have im-
portant  implications  for  public  health  strategies  and  re-
source  allocation.

�e  incidence  of  cancer  increases  signi�cantly
with age, peaking in the 58-67 years age group. �e frequen-
cy  of  cases  is  minimal  in  the  youngest  age  groups  (<17
years)  and starts  to  rise  noticeably  from 28 years  onwards.
�is  trend  underscores  the  necessity  for  targeted  cancer
screening and early detection programs, particularly for old-
er adults.

�e  distribution  of  cancer  cases  between  males
and  females  was  nearly  equal,  with  males  accounting  for
50.1% and females  accounting for  49.9% of  the  total  cases.
�is  near  parity  suggests  that  cancer  a�ects  both  genders
similarly,  emphasizing  the  need  for  gender-neutral  public
health interventions and resources.

Signi�cant regional disparities in cancer incidence
are evident, with �eog, Rampur, and Jubbal & Kotkhai re-
porting  the  highest  number  of  cases.  �ese  regions  collec-
tively account for nearly half of the total cancer cases, indi-
cating a greater disease burden. Conversely,  blocks such as
those containing Kupvi exhibit the lowest incidence rates.

�e chi-square value (χ2 = 180.18) for age and gen-
der  distribution  indicated  a  statistically  signi�cant  di�er-
ence  in  cancer  incidence  by  age  and  gender.  However,  the
chi-square  value  for  regional  distribution  by  gender  (χ2  =
12.21) is nonsigni�cant, suggesting a uniform risk distribu-
tion across genders within the regions.

Concentrating upon the conclusion of the present
research as  per  the  analysis  drawn,  the  following pertinent

strategic initiatives need to be focused upon.

Healthcare  resources,  including  diagnostic  and
treatment facilities,  should be prioritized in high-
incidence  regions  such  as  �eog,  Rampur,  and
Jubbal  &  Kotkhai.  Ensure  equitable  access  to
healthcare services for both males and females in
these regions.

Widespread and regular cancer screening should be
implemented for high-risk age groups (those aged
38 years and older) to facilitate early detection and
treatment.  Targeted  screening  in  high-incidence
regions can signi�cantly improve cancer outcomes.

Region-speci�c educational campaigns focusing on
lifestyle  changes,  early  detection,  and  cancer
prevention  strategies  should  be  conducted.  �ese
campaigns  should  address  both  male  and  female
populations equally.

Involve  technical  experts  and  scientists  from
agriculture, horticulture and related areas to educate
rural  people  regarding  precautions  needed  to  be
taken  while  using  pesticides  and  chemicals  in
agricultural or horticultural crops and in household
usages.

Surveillance  systems  should  be  strengthened  to
monitor cancer incidence trends continuously and
evaluate  the  e�ectiveness  of  public  health
interventions.  Further  research  is  needed  to
understand  the  underlying  causes  of  regional
variations in cancer incidence.

�e present study underscores the critical need for
age  speci�c,  gender-neutral,  and  region-speci�c  public
health strategies to e�ectively manage and mitigate the can-
cer burden in Himachal Pradesh. By focusing on high-inci-
dence  regions  and ensuring  equitable  healthcare  access  for
all  age  groups  and  genders,  public  health  systems  can  im-
prove cancer outcomes and reduce mortality rates associat-
ed with the disease. �e implementation of comprehensive
and targeted cancer prevention and screening programs will
be essential for addressing the signi�cant public health chal-
lenges posed by cancer in these communities.
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