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Abstract

tions.

Background: Patients’ survival after diagnosis of cervical cancer is
indirectly influenced by socio-economic factors. We evaluated this
survival and its socio-economic determinants in a rural population in
south India.
Methods: We assessed 165 women diagnosed with cervical cancer
from the routine care control arm of a randomized screening trial
conducted in rural south India. Kaplan-Meier curves were plotted
to illustrate the observed survival of cancer patients. The effect of
socio-economic factors was assessed using Cox proportional hazards
regression analysis.
Results: The 5-year observed survival was 32.5%, ranging from 9%
for stage IV to 78% for stage I cancers. Women with poor socioeconomic status (SES) had up to a 70% higher risk of death. Higher
household income was significantly associated with poorer survival.
However, most women in the higher income group were married
women and housewives, hence with no personal income.
Conclusion: Cervical cancer survival was disappointingly low in
these rural populations of India and stage of disease at diagnosis was
the strongest determinant. A higher household income is not always
associated with women being empowered in terms of seeking healthcare. The study findings further stress the importance of strengthening prevention and screening opportunities to women in rural populaManuscript accepted for publication October 21, 2015
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Introduction
Incidence and mortality estimates are used to measure the
burden of cancer in a population and survival estimates are
ideal for evaluating the outcome of cancer control activities
[1]. Survival studies evaluate the quality and quantity of life
of a group of patients after diagnosing the disease [2]. Longterm survival, usually for more than 5 years, reflects cure and
is considered a positive measure to evaluate the efficiency of
the health system [3].
Globally, cervical cancer survival varies widely between
countries. The 5-year survival rates for women diagnosed with
cervical cancer during 1995 - 1999 in developed countries varied from 50% to 70% [4]. For Africa, Asia, and Central America, the lowest survival rates during 1990 - 2001 were observed
in Uganda and Gambia with a 5-year age standardized relative
survival (ASRS) of 19% and 23%, respectively, and the highest survival rates were reported in China, Singapore, South
Korea, and Turkey, where the ASRS varied from 63% to 79%
[5]. The median 5-year ASRS for cervical cancer in India was
46% ranging from 34% to 60% [5].
The remarkable inequality in cancer survival between and
within countries is largely due to the differences in general
awareness, availability of early detection practices, trained human resources, and accessibility to cancer services, diagnosis
and treatment [3]. Age at diagnosis, aggressiveness and clinical extent of cancer, willingness and determination of the patient to complete his/her treatment and socio-economic factors
also influence survival from cancer [1]. Even though cervical
cancer is considered an eminently preventable cancer, late
stage diagnosis and delay in getting treatment lead to reduced
cervical cancer survival in low resources settings [6]. Thus, the
inequality in cervical cancer survival is related to the differences in medical, biological, cultural, genetic, geographic, and
socio-economic factors [7-9].
To assess the socio-economic factors that affect cervical
cancer survival in a rural population of south India, we used
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Table 1. Characteristics and Survival Experiences of Women Diagnosed With Cervical Cancer From the Control
Arm During 2000 - 2006 and Followed Until December 31, 2011
Observed survival (%) at

Women’s characteristics

Number of women
with cancer n (%)

1-year

3-year

5-year

Total

165

67.3

40

32.5

     30 - 39

37 (22.4)

70.3

45.9

37.3

     40 - 49

53 (32.1)

66.0

39.6

34.0

     50+

75 (45.5)

66.7

37.3

29.1

    Stage I

18 (10.9)

88.9

83.3

77.6

    Stage II

32 (19.4)

68.8

37.5

21.4

    Stage III

62 (37.6)

69.4

35.4

25.3

    Stage IV

11 (6.7)

36.4

9.1

9.1

    Unknown

42 (25.5)

61.9

38.1

35.7

    No schooling

145 (87.9)

66.9

37.9

30.9

    Some schooling

17 (10.3)

82.4

64.5

51.6

     House wife/others

60 (36.4)

73.3

48.3

36.4

    Manual

105 (63.6)

63.8

35.2

30.3

P-value

Individual
   Age at diagnosis

0.5458

   Stage of disease

0.0023

  Education*
0.1794

   Occupation
0.3117

  Marital status
     Currently married

146 (88.5)

66.4

39.7

31.3

     Widowed/separated

19 (11.5)

73.7

42.1

42.1

    Thatched

27 (16.4)

48.2

29.6

25.9

     Tiled/concrete

138 (83.6)

71.0

42.0

33.8

    < 2,000

117 (70.9)

69.2

43.5

38.2

     2,000+

48 (29.1)

62.5

31.3

18.8

0.4668

Household
   Type of house
0.2588

  Income (INR)
0.0143

*The information on education is missing for three observations. INR: Indian Rupees. 50 INR was equivalent to 1 US dollar
during 2000 - 2003.

the material consisting of 165 women diagnosed with cervical
cancer during 2000 - 2006 from a cohort of 31,000 women in
the control arm of a large VIA screening trial.

Materials and Methods
The details of the base population and the screening trial were
described in earlier papers [10-12]. This trial aimed to evaluate
the effect of a single round of VIA screening on cervical cancer
incidence and mortality. The trial protocol was reviewed and
approved by the institutional scientific and ethical committees
of Christian Fellowship Community Health Centre (CFCHC)
and the International Agency for Research on Cancer (IARC).

Clusters of eligible women aged 30 - 59 years, with an intact
uterus and no history of cancer, were randomized into intervention and control arms during 2000 - 2003. Before enrolment, the trial was explained to the participants in the local
language and a signed informed consent was obtained. A structured questionnaire was used to obtain the participants’ demographic and socio-economic characteristics. Women in the
intervention arm were offered screening with VIA, whereas
those in the control arm were informed about screening, symptoms and risk factors of cervical cancer, where the screening,
early diagnosis and treatment facilities are available, and advised to utilize such routine healthcare facilities.
The trial population was followed annually until December 2006 to collect information on death, migration and cervi-
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Figure 1. Kaplan-Meier overall survival curve of 165 women diagnosed with cervix cancer from the control arm.

cal cancers. The Dindigul Ambillikai Cancer Registry (DACR)
staff actively collected information on women diagnosed with
cervical cancer from the entire Dindigul district [13] and subsequently matched the information with the study database on
a case-by-case basis to obtain all the incident cervical cancer
cases diagnosed during 2000 - 2006 from the study population.
In the final analysis, therefore, we used the updated information of 165 women diagnosed with cervical cancer during 2000
- 2006 from the control arm. The trial base population was
again followed in 2011 - 2012 to collect information on death
and migration.
The women’s characteristics studied were age at diagnosis (categorized in 30 - 39, 40 - 49 and 50+), stage of disease
(stage I, II, III, IV and unknown) and the baseline information on socio-economic factors such as formal education (no
schooling and some schooling), occupation (housewife/other
and manual workers), marital status (currently married and
widowed/separated), type of house (thatched and tiled/concrete), and household income (categorized in < 2,000 and
2,000+ Indian Rupees (INR)).
Data analysis was done using the Stata/IC 11.2 software
package (Stata Corp LP, TX, USA). The primary endpoint was
death from cervical cancer. To give each of the included patients a chance of having at least 5 years of survival, December 31, 2011 was used as the latest date of follow-up. For the
definition of the study outcome, the vital status of all included
patients by December 31, 2011 was established as dead, alive
or lost to follow-up. Survival time was calculated from the date
of diagnosis to date of death, for the patients who had died, or
December 31, 2011 for those who were still alive or date of last
seen for those lost to follow-up. Only two women were lost to
follow-up. Kaplan-Meier curves were plotted to illustrate the
observed survival of cancer patients and the log-rank test was
292

used to test the equality of survivor functions. The effect of
socio-economic factors was assessed using Cox proportional
hazards regression analysis. Adjustment was made by including all the factors studied in a single regression model.

Results
Characteristics and survival experience of 165 women diagnosed with cervical cancer are presented in Table 1. Overall,
54.5% of the women were diagnosed with cervical cancer under the age of 50 years. Most women (63.6%) were diagnosed
in stage II or worse with a large number of women (37.6%)
in stage III and one-quarter of them had unknown stage at diagnosis. Only 10.3% of the women had had some education
and 70.9% of women had low household income (i.e., < 2,000
INR).
Kaplan-Meier survival curve for the overall survival of the
165 women with cervical cancer is shown in Figure 1. Over
half of the patients did not survive for 2 years after diagnosis.
The observed 1-, 3- and 5-year survival estimates were 67.3%,
40% and 32.5%, respectively (Table1). Survival estimates by
age at diagnosis were 37.3% for 30 - 39 years, 34% for 40 49 years and 29.1% for women aged 50 years and above (P =
0.5458). Women with formal education had a 20% higher difference in 5-year survival than women without formal education (P = 0.1794; Table 1). The survival estimates differences
within the different categories of occupation, type of house and
marital status also varied from 6% to 11% (Table 1).
There was a significant reduction in 5-year survival with
the increasing stage at diagnosis; the survival estimates for
stages I, II, III and IV were 77.6, 21.4, 25.3 and 9.1, respectively (P = 0.0023; Table 1). These estimates resulted in the
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Table 2. Crude and Adjusted Hazard Ratios to Assess the Effect of Women Characteristics on Survival After Cervical
Cancer DiagnosiS
Women’s characteristics

Crude hazard ratio (95% CI)

Adjusted* hazard ratio (95% CI)

Individual
   Age at diagnosis
     30 - 39

1

1

     40 - 49

1.13 (0.68 - 1.90)

1.24 (0.73 - 2.14)

     50+

1.29 (0.80 - 2.08)

1.38 (0.83 - 2.32)

   Stage of disease
    Stage I

1

1

    Stage II

3.15 (1.36 - 7.31)

3.81 (1.54 - 9.40)

    Stage III

3.12 (1.40 - 6.91)

3.67 (1.56 - 8.64)

    Stage IV

6.77 (2.56 - 17.91

6.74 (2.34 - 19.02)

    Unknown

3.00 (1.31 - 6.83)

3.51 (1.44 - 8.54)

    No schooling

1

1

    Some schooling

0.64 (0.33 - 1.23)

0.71 (0.35 - 1.40)

  Education

   Occupation
     House wife/others

1

1

    Manual

1.21 (0.83 - 1.77)

1.11 (0.74 - 1.68)

     Currently married

1

1

     Widowed/separated

0.80 (0.44 - 1.45)

0.68 (0.35 - 1.32)

    Thatched

1

1

     Tiled/concrete

0.75 (0.47 - 1.22)

0.68 (0.39 - 1.18)

  Marital status

Household
   Type of house

  Income (INR)
    < 2,000

1

1

     2,000+

1.60 (1.09 - 2.33)

1.59 (1.05 - 2.41)

*All variables were included in the regression model. CI: confidence interval; INR: Indian Rupees. 50 INR was equivalent to 1 US
dollar during 2000 - 2003.

adjusted hazard ratios of stages II, III and IV cancers compared
with stage I cancers of 3.81 (95% CI: 1.54 - 9.40), 3.67 (95%
CI: 1.56 - 8.64) and 6.74 (95% CI: 2.34 - 19.02), respectively
during the 12 years of follow-up (Table 2).
Survival after cervical cancer diagnosis was not significantly associated with age at diagnosis, education, occupation,
marital status and type of house. Contrary, the 5-year survival
estimate of women with higher household income was significantly lower compared to the survival of those with low household income (18.8% vs. 38.2%; Table 1) showing an adjusted
hazard ratio of 1.59 (95% CI: 1.05 - 2.41; Table 2).

Discussion
Survival estimates of patients with cervix cancer obtained

from population-based data are scarce in low- and middle-income countries because cancer registration is not common and
mainly due to problems in follow-up of patients. In a country with limited resources, the survival estimates are obtained
from only a fraction of the cancer patients. This problem is
aggravated further for rural populations. Here we reported the
cervix cancer survival in a rural population covered by a cancer registry and with very few losses to follow-up.
Our observed survival experience of women diagnosed
with cervical cancer was poor, with over a half of the women
dying within the first 2 years and only about 30% still alive
after 5 years of follow-up. Stage of disease was the strongest
determinant of survival. The observed 5-year survival (32.5%)
in this study is quite similar to that reported by DACR (35%)
for the cervical cancer cases registered in 2003 from rural Tamil Nadu [14]. The 5-year observed survival of women diag-
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Figure 2. Kaplan-Meier survival curves showing survival of married women with different levels of income and occupation.

nosed with cervical cancer during 1990 - 1999 in the Chennai
urban PBCR in Tamil Nadu was 54%, and 62% in the Chennai
HBCR data of women who received treatment during 2000 2001 [14]. Better cancer health services with more accessibility to diagnosis and treatment result in large variations in survival between different regions of India, particularly in urban
vs. rural areas [5]. Delays in treatment due to lack of facilities,
support technology, trained personal, financial resources and
social or family support affect survival of cervical cancer patients in low-resource settings [6].
Studies from Europe [7, 15] and India [8, 9] showed no
association between socio-economic status (SES) and cervical cancer survival, but presence of co-morbid conditions, several clinical and/or pathological factors such as stage were of
prognostic importance. These studies also suggest that it may
not be possible to clearly establish the role of socio-economic
factors in cervical cancer survival within a group of patients
who had similar socio-economic characteristics and/or access
to treatment and/or inaccessibility to cancer treatment facilities. However, one hospital-based registry study from South
India showed that socio-economic factors predict cervical cancer survival along with performance status and clinical stage
of disease [1]. Socio-economic factors are in fact not directly
linked to survival, but it is directly related to a person’s general
state of health, nutritional status, attitudes, beliefs and health
behavior. It can affect the chances of being early detected, access to or completion of treatment and follow-up and perhaps
survival is mediated by all these factors [1].
In addition, the survival analysis by socio-economic factors is problematic by many ways. In our study, we used the
baseline information of socio-economic factors. A survival
study requires long-term follow-up, and a person’s SES can
vary over time and it may influence the survival estimates. In
294

this survival analysis, education (formally educated or not) is
the most reliable socio-economic indicator because it does not
change over time. The available scales for assessing the SES
of families in India usually derive from a single piece of information using many components of socio-economic factors
[16-18]. The analysis of survival using such single information
on SES can only give the variation according to SES in general
and that may not be helpful to understand the mechanism of
individual components of socio-economic factors which determine the estimates differently. Also, it is possible that the level
of individual factors can have different directions of association for different outcomes; for instance education is negatively associated with cervical cancer incidence, but positively
associated with breast cancer incidence [19]. Furthermore, the
factors which determine the SES of one population may not
be applicable to another. Consequently, the assessment of SES
should be varied according to the population under study and
purpose of the study.
Accordingly, in our study we focused on the variation in
survival by different components of SES using several individual and household characteristics. Old age, no schooling,
manual occupation, living in thatched houses, and low household income indicated poor SES. When we consider the variable “type of house”, we cannot say that the women who lived
in tiled/concrete houses had a very high SES; however, we can
say that very poor people lived in thatched houses and people whose circumstances were a little better in tiled/concrete
houses in rural areas. However, the fact that only 4% (1/27) of
women lived in thatched houses were formally educated and
had a higher household income, and 78% (21/27) of women
who lived in thatched houses were manual workers further
supports the efficiency of this variable to measure poor SES in
this population. Today, however, it has become impractical to
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use such a variable to measure SES because thatched houses
are gradually disappearing from rural areas through the initiatives of the state and central governments to provide concrete
houses for the poor.
Married women and those with an income more than 2,000
INR per month had poor survival. In fact, the difference in survival by income was the only statistical significant result by
the SES variables. This seems to be in contradiction with the
poor SES hypotheses. As participants provided information on
their income group to the interviewer at the time of baseline
interview, this opens the possibility of information bias. Only
29% (48/165) of the women reported to have income greater
than 2,000 INR and because of this small sample, chance observations (deaths) are also possible.
It was observed from the data that 31.5% (46/146) of married women reported a household income 2,000+ INR versus
10.5% (2/19) of single women. Conversely 96% (46/48) of the
women reported having household income 2,000+ INR were
currently married. Further, we found that 38% (55/146) of the
married women were housewives compared to 26% (5/19) of
the single women. The remaining married and single women
were manual workers (62% vs. 74%) having their own earnings. It is common in rural India that the married women are
not free to spend money without the permission of their husbands, even though they have their own earnings. The housewives reported the income generated by their family members and depend on their husbands/family members to get the
money necessary to access healthcare facilities. However, this
financial instability often leads to ignorance of health needs.
If this is true, the housewives are a poor survival group. To
demonstrate this, we further made four categories of married
women with different combinations of income and occupation
and we could clearly illustrate that those housewives who reported having a higher household income were the poorest survival group (Fig. 2). Hence these findings suggest that a higher
household income may not always be a supporting factor for
improved survival.
A major limitation of our study was that we did not have
information on clinical extent of disease and treatment details
of women on a routine basis. Also, the estimates do not take
into account deaths due to other causes. However, we have
complete and accurate information of all incident cancer cases
diagnosed during 2000 - 2006 for the study population, and an
adequate and active follow-up of the cancer cases by DACR
and mortality registration system and the follow-up of the base
population in 2011 - 2012. We had a very minimal number of
women with incomplete follow-up status, so we did not have
to adjust the estimates for losses. Also we took only those
women diagnosed with cancer during 2000 - 2006 to avoid
bias in our selection criteria since cervical cancer screening
was provided to all 30 - 59 years old women from the control
area during 2007 - 2010.
In our study, the variation in hazard with respect to socioeconomic characteristics was not statistically significant probably due to small number of patients. We found that the poor
socio-economic characteristics had up to 70% higher risk of
death. For example, there was a 30% reduction in mortality or
a 70% better survival among those with some schooling compared to no schooling. Even if the difference is not statistically
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significant, it should not be considered to be zero difference
in mortality or survival among the two schooling categories.
In addition, the non-significant survival variation by SES may
seem less than expected. One explanation may be the general
lack of health services in rural India. Specialized service might
be too far away or not efficient for cancer diagnosis and treatment.
In conclusion, the cervical cancer survival is likely to be
poor also in rural populations of other areas in India and in
low- and middle-income countries in general. The only strong
determinant was the stage of tumor at diagnosis. Our results
further stress the importance of providing prevention and
screening opportunities to the women in low-resource settings,
and the need to strengthen the quality of healthcare facilities
in rural areas.
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