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In the rural areas of developing countries, modern medical facilities are well below
optimum levels and death registration is not mandatory. In India, as a result of such a
situation, very few studies have been undertaken on the incidence of cancer in the rural
population, though 80 % of the people live in villages. The paper presents cancer incidence
rates observed in a rural area of India by means of a method involving the use of
paramedical personnel for initial screening, to minimize the cost. A statistical evaluation of
the results shows that the method can be usedfor registering common sites of cancer in an
area where conventional cancer registration methods are not applicable.

In rural areas of India, medical facilities are well
below optimum levels and death registration is not
mandatory. As a result, very few studies (6) have
been undertaken on the incidence of cancer in the
rural population even though 80% of the people live
in villages. A detailed description of a multistage
method suitable for assessing cancer prevalence in
such areas has been given elsewhere (2).
The object of this paper is not only to evaluate

statistically the cancer incidence figures observed in
the rural area selected for the study, but also to
emphasize that meaningful rates for cancer can be
obtained by utilizing paramedical personnel for the
initial screening of the rural population in develop-
ing countries where established methods of cancer
registration are not workable owing to the lack of
adequate medical facilities and the absence of death
records.
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MATERIAL AND METHODS

Alibag Taluka (a taluka is a subdistrict), Kolaba
District, State of Maharashtra, which has an area of
500 km2 and a population of over 100 000, was
selected for the study. Originally, 45 740 males and
49 862 females from 115 villages were enrolled for
the study. However, 24 villages with a population of
7808 males and 8449 females were visited only once,
37 932 males and 41 413 females being followed up
for periods varying from 1 to 3 years. Table 1 gives
the age and sex distribution of the population kept
under observation. The total number of person-years
for males was 90 422 and that for females, 100 232.
The multistage approach referred to above (2) was

followed, trained paramedical staff visiting the
individual households for the initial screening. Male
members of a household were interviewed by men
investigators and females by women investigators.
These investigators referred suspected cancer cases
to the cancer clinic held once a month at a central
place where the oncologist from the Tata Memorial
Hospital examined the patients (Fig. 1). As the
objective was to assess the incidence of cancer, the
households were revisited by the investigators 1, 2,
and 3 years later, to ascertain the health status of
those enrolled and to register any new cancer cases.
Any person in whom cancer had already been
diagnosed before the initial visit was not considered
as an incidence case. Persons who had symptoms
suggestive of cancer were referred to the cancer clinic
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Table 1. Study population, by age and sex

Males Females
Age (years)

No. % No. %

614 16 892 21.29 16 632 20.98

15-19 3846 4.85 3 698 4.66

20-24 2 340 2.95 2 958 3.73

25-29 1 965 2.48 2820 3.55

30-34 2 096 2.64 2 765 3.48

35-39 2 259 2.85 2 937 3.70

40-44 1 887 2.38 2 159 2.72

45-49 1 706 2.15 1 956 2.46

50-54 1 242 1.56 1 615 2.04

55-59 1 202 1.51 1 216 1.53

60-64 958 1.21 1 300 1.64

65+ 1 539 1.93 1 357 1.70

Total 37 932 (47.80) 41 413 (52.19)

and the diagnosis was established by the oncologist.
Whenever possible the diagnosis was confirmed
histologically. All cases in which cancer was diag-
nosed clinically were registered as cancer cases.

In the case of any person who might have
developed cancer between visits and who had died
before the next visit, the relatives were interrogated
regarding the date, cause of death, and name of the
attending doctor or of the hospital. This information
was then checked with the doctor or hospital
concerned. Only if documentary evidence of a
diagnosis of cancer was available was the case
registered as an incidence case.
Some patients who had gone direct to the Tata

Memorial Hospital during the interval between two
visits and in whom cancer had been diagnosed were
detected at a subsequent visit. The details were
confirmed by checking with the hospital records. But
to make doubly sure that no new case was missed,
the records of the Tata Memorial Hospital, Alibag
Civil Hospital, and Thana Civil Hospital (Thana is
an adjacent district) were perused and all cancer
cases from the area under study who attended those
hospitals were listed. Furthermore, whether these
cases belonged to the study population and study
period and whether they were already registered as
incidence cases was ascertained. There were hardly
any such instances, which shows that the detection
system followed was efficient.

RESPONDENTS

I NONRESPONDENTS

Fig. 1. Movement of patients and project personnel.

RESULTS

The number, type, and diagnostic details of the
132 cancer cases (both prevalence and incidence)
detected at the initial and follow-up visits are shown
in Table 2. In males, 39 new cases were found in
90422 person-years-i.e., a crude average annual
incidence of 43 per 100 000. The incidence adjusted
to Segi's world population (1) is 62 per 100 000. The
most common type of cancer was that of the buccal
cavity, with an average annual crude incidence of
11 per 100 000. In females, 40 new cases were found,
corresponding to 100 232 person-years-i.e., a crude
average annual incidence of 40 per 100 000. The age-
adjusted incidence is 48 per 100 000. The most
common type of cancer was that of the cervix uteri,
with an average annual incidence of 12 per 100 000.
The age-specific incidence and the age-standard-

ized rate for specific sites are not given, since the
numbers are very small.
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Table 2. Number of cancer cases detected in males and females by site

Males Females Histo-

ICD No. Site Preva- Inci- Preva- Inci- Total logically
lence dence lence dence proved

140-145 Buccal cavity 9 10 8 3 30 18
140 lip - - 2 - 2 1
141 tongue 4 2 1 - 7 6
143 gum alveolus 1 - 1 - 2 1
145.0 buccal mucosa 3 5 4 3 15 9
145.3 soft palate 1 3 - - 4 1

.5 palate NOS J

146-149 pharynx 5 6 - 2 13 10
146 oropharynx 1 - - 1 2 1
147 nasopharynx - 2 - - 2 2
148 hypopharynx 4 4 - 1 9 7

150-159 Digestive organs
& peritoneum 4 9 1 8 22 11

150 oesophagus 1 2 1 6 10 7
151 stomach 1 5 - 1 7 2

160-163 Respiratory system 2 4 1 3 10 7

170-174 Bone, connective tissue,
skin, & breast 3 3 3 7 16 13

180-184 Female genital 10 15 25 17
180 cervix uteri 10 12 22 16

185-187 Male genital 3 2 5 4
187 penis 3 2 5 1

188-189 Urinary bladder - - - - - -

190-199 Other & unspecified 2 4 2 2 10 6

200-209 Lymphatic &
haematopoietic tissues - 1 - - 1 1

All sites 28 39 25 40 132 87

DISCUSSION

The lowest age-adjusted incidence of cancer re-

ported for males is 76.7 per 100 000 in Ibadan,
Nigeria, which is 90% agricultural (1). The lowest
rate for females, i.e., 70.7, was reported for non-Jews
in Israel (1). Comparatively, Alibag seems to have a

very low cancer incidence in women. However, the
age-adjusted incidence rates of 16 per 100 000 for
cancer of the buccal cavity and 7 for cancer of the
buccal mucosa in males are among the highest in the
world, and the rate of 15 per 100 000 for cancer of the
cervix uteri occupies an intermediate position inter-
nationally.
The observed numbers may be viewed in two

ways: first, one could work out, on the basis of a

Poisson distribution, the probability of finding the
observed number or fewer (or more, as the case may
be) for each site or group of sites, on the assumption
that the age-specific rate for each site reported
for Bombay is the true incidence rate for Alibag.

Comparison can be made only with the rates for
urban Bombay, which is the only area of India for
which reliable incidence figures are available (3).
Table 3 indicates such probabilities. Secondly, one
could work out the urban/rural ratios and compare
them with similar ratios for other regions. Though
only the main sites of cancer will be discussed in
some detail, it should be borne in mind that the
numbers are statistically small.

Buccal cavity andpharynx

As shown in Table 3, the numbers of cases
observed in males and in females do not differ from
the expected numbers. (For cancer of the buccal
cavity P = 0.25 for males and 0.07 for females and
for cancer of the pharynx P = 0.10 for males and
0.30 for females.) Table 4 indicates that the urban/
rural ratio of these rates taken together (1.4) also
agrees with those of New York, Connecticut, and
Iowa for males, which are 1.2, 1.3, and 1.3,
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Table 3. Cumulative probabilities, F(x), a of observing as many or fewer (as many
or more) cancer cases than the number actually observed (x)

Males Females
ICD No. Site

A x F(x) A x F(x)

140-145 buccal cavity 12.9 10 0.25 7.2 3 0.07
141 tongue 7.8 2 0.01 b 2.4 0 0.09
145 mouth 3.6 8 0.01 b 3.0 3 0.65
145.0 buccal mucosa 2.3 5 0.03 b 2.4 3 0.22

146-149 pharynx 10.4 6 0.10 3.6 2 0.30
146 oropharynx 4.0 0 0.02 b 1.0 1 0.74
147 nasopharynx 0.2 2 0.001 b 0.2 0 0.82
148 hypopharynx 4.9 4 0.44 1.6 1 0.52

150-159 digestive organs 22.8 9 0.00 b 16.2 8 0.02 b
150 oesophagus 7.9 2 0.01 b 6.7 6 0.48
151 stomach 5.8 5 0.49 3.1 1 0.20

160-163 respiratory organs 17.8 4 0.00 b 4.8 3 0.29

180 cervix uteri 19.2 12 0.06

187.0 penis 1.2 2 0.88

a Based on a Poisson distribution with A as the mean.
b P60.05.

respectively (4). However, for females, the urban/
rural ratio of Bombay/Alibag rates is high-i.e., 2.2,
compared with 1.3, 1.2, and 1.7, respectively, indicat-
ing perhaps a marked difference in the chewing
habits of urban and rural women in this area.

The number of cases of tongue cancer observed
in Alibag males is significantly low. This can be
explained by the fact that cancer of the base of the
tongue occurs very frequently in Gujerati males (5),
who constitute at least a quarter of the Bombay
population, so that the incidence of cancer of the
tongue in Bombay as a whole is high. The same

explanation perhaps also holds true for the low rate
of cancer of the oropharynx in the rural area of
Alibag. Cancer of the buccal mucosa in males is
significantly high because the population is almost
entirely Maharashtrian, and Maharashtrians are

known to have a high frequency of that type of
cancer (5). The observed number of cases of cancer

of the hypopharynx is not different from the
expected number, in both males and females.

Digestive system

The observed number of cases of cancer of the
digestive system is significantly low in both males
and females (P <0.01 and = 0.02, respectively). It is
likely that this type of cancer has been under-
registered and therefore the urban/rural ratio is also
high (Table 4) in both males and females.

Considering cancer of the oesophagus separately,
the observed number for males in the rural area is
significantly low, whereas that for females does not
appear to differ significantly from the number in the
urban area. It is unlikely that there would be under-

Table 4. Ratio of age-adjusted cancer incidence rate per 100 000 population, by
primary site and sex, for urban and rural areas

Ratio urban/rural
Site NewYokBombay/Alibag State Connecticut Iowa

Buccal cavity M 1.4 1.2 1.3 1.3
&pharynx F 2.2 1.3 1.2 1.7

Digestive M 2.5 1.3 1.4 1.3
system F 2.0 1.1 1.2 1.0

Cervix uteri F 1.6 1.1 1.5 1.8
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registration only for males. These differences are

probably due to variations in the habits, particularly
as regards smoking, of rural and urban males.
The observed numbers of cases of cancer of the

stomach in males and in females also do not differ
from the expected numbers (P = 0.49 and 0.20,
respectively).

Respiratory system

In males, there is a highly significant difference
between the observed and expected numbers of
cases, but not in females (P = 0.29). The numbers
are too small to consider urban/rural ratios.

Cancer of the penis
The observed numbers are not different from those

expected on the basis of Bombay rates (P = 0.88).

Cancer of the cervix uteri
The observed number of cases is in agreement

with the expected number (P = 0.06), and the
urban/rural ratio agrees with the ratios for other
areas (Table 4).

All sites
Taking all sites together (International Classifica-

tion of Diseases, No. 140-209), it may be seen that
the rural incidence rates of 43 per 100 000 for males

and 40 per 100 000 for females are very much lower
than the corresponding age-adjusted urban rates of
87.2 and 88.0, respectively. As the incidence rates for
the predominant sites of cancer in the study area

-the buccal cavity in males and the cervix uteri in
females-are greater than or equal to those reported
for Bombay, the low overall rate may be due partly
to under-registration of some cancers of the digestive
organs (as mentioned above) and at uncommon sites
where the expected number of cases is less than unity
and there is a need for a larger number of person-
year observations. It could also be that cancers at
some of the smoking-dependent sites truly have a
lower incidence in rural areas.

In considering the feasibility of a cancer study,
questions regarding the completeness of follow-up,
movement out of the subdistrict, and the adequacy
of the diagnosis made for those not dying in hospital
or receiving medical care, need to be answered. As
mentioned elsewhere (2), 95% of the population
were interviewed by paramedical personnel. Table 5
shows the percentages of migrations in different age
groups for males and females. The average migration
rate was about 7%, the highest rate for both sexes
being in the 15-29-year age group. In the case of
males, this is because young adults go in search of
employment-mostly to the nearby city of Bombay

Table 5. Mortality and migration by age and sex

No. of Migration Deaths due to:Age (years) person-years No. all causes cancer

Males
+14 39 883 1966 4.9 144 -

15-29 19122 2758 14.4 43 -

30-44 15114 1190 7.9 110 2

45-59 10177 490 4.8 216 8

60+ 6126 205 3.3 455 12

Total 90 422 6609 7.3 968 22

Females
614 39195 1905 4.9 176 -

15-29 21 828 3109 14.2 65 -

30-44 20 574 848 4.1 94 5

45-59 12 202 398 3.3 166 14

60+ 6433 265 4.1 412 5

Total 100 232 6525 6.5 913 24
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-whereas, in the case of females, it is because the
girl leaves her mother's house on marriage and goes

to her husband's house, which is generally in
another village. In the older age groups, which are

more relevant to a cancer study, the migration rate is
about 50% and is unlikely to have affected the
validity of the results of the study.
The adequacy of the diagnosis of cancer in

persons who are alive has been dealt with in detail
elsewhere (2). Suffice it to say here that, whenever a

patient who had been referred to the clinic by
paramedical staff did not turn up at the clinic (non-
respondent) but, on account of persistent symptoms,
was strongly suspected by the investigator of having
cancer, the medical officer, and at times the oncol-
ogist, made a point of going to the village to examine
the patient at his or her own house. Therefore, it is
unlikely that cancer cases among non-respondents
would have been missed.
According to Jayant et al. (2), the common sites

for cancer in this community, as seen from hospital
studies, are the oral cavity, pharynx, and oesophagus
for males and the cervix uteri and oral cavity for
females. These cases, which constitute 50% of the
total cancer load in both sexes, are also the most
easily detectable. However, in a study covering all
sites, the data for internal sites would have certain
limitations. That this is in fact so appears from the
observed incidence of cancer of the digestive system,

where the probability of obtaining the observed
number or fewer is significantly low in both males
and females (Table 3).

Table 5 gives the total number of deaths and the
number of deaths due to cancer in the various age
groups, along with the accumulated person-years for
males and females. The total death rate works out at
11 per 1000 for males and 9 per 1000 for females,
with an overall death rate of 10 per 1000-which is
the rate reported by the Public Health Department
for Kolaba District in 1970. The sex ratio at death,
i.e., 106, is also in agreement with the figure reported
for Kolaba District, i.e., 114. In both males and
females, over 2% of deaths were due to cancer. If all
cases reported as " cancer death " without adequate
documentary evidence were considered, the propor-
tion of cancer deaths would be almost 5 %. We can

only compare this with the percentage of cancer
deaths observed by the Bombay Cancer Registry,
i.e., 4% (1).

Excluding deaths that were known to be due to
causes such as tuberculosis and gastric infections,
there was a number of cases in which the cause of
death was either vague or unknown. On the assump-
tion that, if a person died of cancer, he is likely to
have exhibited some symptoms of cancer at the
previous follow-up, the health status at the previous
follow-up was examined for each of these deaths
(Table 6). In the age groups 0-14 and 15-29 years, in

Table 6. Health status, at previous follow-up, of persons who died from nonspecific causes, by age and sex

Health status at previous follow-up

Age (years) No. of deaths Non-cancer Non-respondent Not seen at village FIA a

No. % No. % No. % No. %

Males
614 82 81 99 1 1 - - - -

15-29 24 24 100 - - - -

30-44 65 52 80 5 8 8 12 - -

45-59 140 116 83 11 8 10 7 3 2

60+ 366 327 89 19 5 19 5 1 0.3

Females
<14 103 99 96 1 1 3 3 - -

15-29 49 44 90 - - 5 10 - -

30-44 49 40 82 4 8 5 10 - -

45-59 117 91 78 7 6 18 15 1 1

60+ 371 325 88 12 3 33 9 1 0.2

a Further investigation advised.
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both sexes, hardly anyone had any symptoms of
cancer at the previous follow-up. Among females,
3% in the 0-14-year age group and 10% in the
15-29-year age group had not been seen by para-
medical personnel at the previous follow-up visits,
since they were away at work. In the higher age
groups, too, almost 80% of those who died had not
shown any symptoms of cancer at the previous
follow-up examinations; 3-8% had been referred to
the clinic by paramedical personnel but did not
attend the clinic; and 4-12% of those who died had
not been seen at the previous follow-up, owing to
their absence from home. It is unlikely that any of
these was a missed cancer case.
Four males and two females, who were referred to

the clinic by paramedical staff and who were seen
there by an oncologist and advised to undergo
further investigation, died without having the inves-
tigation done. Two of the four males were advised to
have barium studies on account of pain in the
abdomen, one was asked to go to the Tata Hospital
for investigation of glands in the abdomen, and the
fourth was a paraplegic whose case was to be
investigated to exclude myeloma. One of the two
females had a lump behind her ear and the other was

advised to undergo barium studies on account of
haematemesis. In these 6 cases, the possibility of
cancer cannot be entirely excluded, all of them
involving internal sites.

In conclusion, it may be said that the use of
paramedical personnel for initial screening for can-
cer in rural areas has yielded useful and reliable
incidence rates for cancer at the predominant sites,
as also some idea of the cancer pattern. Cancer of
the buccal mucosa occurs more frequently in males
living in these rural areas than it does in males living
in urban Bombay, whereas cancers of the tongue,
oropharynx, and oesophagus are significantly less
frequent than in Bombay. However, the rates for
females living in rural and in urban areas are similar
for almost all sites. It is not possible to say, at this
stage, whether cases of cancer of the digestive organs
other than the oesophagus and stomach are under-
registered or whether such cases are relatively rare in
the study area.
The differences between the Bombay and Alibag

rates are significant mainly as regards males, for sites
where smoking and (tobacco) chewing habits are
known to play a significant etiological role, i.e., the
tongue, oropharynx, oesophagus, and buccal mucosa.

UMIt

FAISABILITE DES E'TUDES D'INCIDENCE DES CANCERS DANS LES REGIONS RURALES DE L'INDE

On a determine les taux d'incidence du cancer dans une
population rurale comptant 37 932 hommes et 41 413
femmes, qui ont ete suivis pendant 1 a 3 annees (90 422
sujet-annees pour les hommes et 100 232 sujet-annees
pour les femmes).

L'etucfe statistique des resultats a montre que la
methode adoptee, a savoir l'utilisation de personnel
param6dical pour le depistage initial afin de reduire
les couits, avait fourni des taux d'incidence fiables
pour les cancers de localisations predominantes,
c'est-a-dire: cavite buccale chez les hommes et col
utrin chez les femmes, de meme que certaines
autres localisations frequentes, telles que partie
laryngienne du pharynx, cesophage, estomac et
penis.

Bien que les taux comparatifs (c'est-a-dire corrig6s
pour l'age) de 16 pour 100 000 relatif au cancer de la

cavite buccale et de 7 pour 100 000 relatif au cancer de la
muqueuse buccale chez les hommes soient parmi les plus
eleves dans le monde, et que celui de 15 pour 100 000
relatif au cancer du col uterin chez les femmes occupe
une position intermediaire par rapport aux donnees
internationales, les taux comparatifs globaux de 62
pour 100 000 chez les hommes et de 48 pour 100 000 chez
les femmes se sont reveles extremement bas; ce ph6no-
mene est peut-etre attribuable a un sous-enregistrement
des cancers de l'appareil digestif (a l'exclusion de
l'aesophage et de l'estomac) et au fait que les observations
sujet-annees ne conviennent pas au cas des types rares
de cancer. La methode peut etre utile dans des regions
ou l'enregistrement des cancers par les methodes clas-
siques n'est pas faisable en raison de l'insuffisance des
moyens medicaux et de l'absence d'enregistrement des
dccs.
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