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Background Background 
We report the feasibility of using telephones for active surveillance of cancer survival and 
also present absolute survival rate and its predictors for lung cancer (LC) and gallbladder 
cancer (GBC) in north India. To date, such information from resource intensive settings is 
limited. 

Methods Methods 
Study participants were 530 men and women (259 LC and 271 GBC), registered at ‘Post 
Graduate Institute of Medical Education and Research’, Chandigarh. Eligible patients 
were diagnosed with LC or GBC between ages 30 and 69 years during a five-year period 
from January 1 2010 through December 31 2014, and had a valid telephone number. 
Information on socio-demographic factors, disease characteristics and treatment status 
was abstracted from medical records. Participants (or their family/relatives) were 
followed-up with telephone interviews (March 1 2016 to July 31 2016) to ascertain vital 
status. Absolute 1-, 3- and 5-year survival rates were calculated using Kaplan-Meier 
method; weighted Cox Proportional Hazards regression multivariable models were used 
to evaluate determinants of survival while accounting for losses to follow up. 

Results Results 
Over two-thirds of the participants or their families (66.7%) were successfully followed-up 
via telephone calls. Survival analysis included 354 participants (N=175 LC; 179 GBC) with 
326 deaths observed during follow up (N=158 LC; 168 GBC). Absolute survival rates 
(expressed as percentages with 95% confidence intervals) for LC were 36.7 (29.5-44.7), 
10.2 (6.1-15.6) and 2.1 (0.2-8.1) and for GBC 29.0 (22.6-35.8), 5.4 (2.5-9.8) and nil for 
1-year, 3-years and 5-years post-diagnosis, respectively; GBC had lower survival rates 
than LC (P=0.049). Pre-treatment clinical extent of disease was the only significant 
predictor of survival rates especially for GBC. 

Conclusions Conclusions 
Active follow-up of cancer patients through telephone calls is feasible and acceptable in 
India. Poor survival rates of both LC and GBC underscore the importance of active 
surveillance by reaching out to family members through practically feasible methods. 

Low- and middle-income countries (LMICs) contribute 
over a half of global cancer burden in terms of both inci-
dence and mortality.1 The increase of cancer rates between 
2008 and 2030 in LMICs is expected to be greater than in 
high income countries (76% vs. 25%).2 Cancer survival rates 

in LMICs vary according to health care access and service 
delivery3; for example, 5-year rates are higher in China and 
Turkey, which have better healthcare availability and ac-
cess, compared to countries such as India or Thailand.3 Sur-
vival rates also vary according to the site, for example, low 
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survival is observed for cancers of the stomach, lung and 
tongue.3 

Cancers in India represent over 10% of the total LMIC 
burden, with an estimated 1,157,294 incident cases and 
784,821 cancer deaths reported in 2018.4 Recent cancer 
site-specific burden assessment revealed substantial het-
erogeneity in the state-level incidence rates and health loss 
trends over a 26-year period (1990-2016).5 It is also notable 
that most cancer deaths in India are reported to occur at 
home without access to medical care.6 This complicates 
tracking of cancer survival, which is essential for cancer 
control efforts, and yet too resource-intensive for many 
cancer registries in India. 

Survival data may reflect timing of detection, stage at di-
agnosis, and treatment outcomes; thus helpful in making 
context-specific decisions for efficient and cost-effective 
cancer care.3,7 Despite the increasing cancer incidence and 
mortality,8 survival data in India are limited to a few pop-
ulation-based cancer registries located in the Southern and 
Central parts of the country9–26 and the available cancer 
outcomes research is limited to a few hospital-based stud-
ies.27–31 Sparse data are available on cancer survival in 
Northern India, particularly for primary sites with very poor 
prognosis. 

The existing knowledge gaps on cancer survival in LMIC 
generally, and India in particular, and the difficulty of col-
lecting prognostic information through cancer registries, 
motivated development of complementary methods for pa-
tient follow-up in a resource-intensive setting.3,6 Lung (LC) 
and gallbladder (GBC) cancers are highly lethal cancer sites 
commonly affecting men and women in Northern India.8 

While LC is a leading cancer site among men paralleling 
global pattern, GBC is a very rare digestive tract cancer in 
other parts of the world.8 High GBC incidence is uniquely 
common in this region especially among women.8,32 In the 
present study we evaluated the feasibility of using tele-
phone surveys as a method of active follow-up for collecting 
survival data for these leading and lethal cancer sites in 
Northern India. We also use this methodology to estimate 
absolute survival rates for LC and GBC. 

METHODS 

This is an ambidirectional cohort study of LC and GBC pa-
tients registered at the Postgraduate Institute of Medical 
Education and Research (PGIMER). PGIMER is a premier 
government tertiary care hospital in Chandigarh, a North-
ern Indian union territory. PGIMER established a hospital-
based cancer registry (HBCR) in 2011. 

The sampling frame for the study included all patients 
reported to the HBCR who were diagnosed and/or treated 
between 2011 and 2014 and had a valid telephone contact, 
and stratified random sampling was used to select the study 
participants within two 2-year intervals 2011-2012 and 
2013-2014. Patients who were diagnosed and/or treated in 
2010 were selected from PGIMER medical records. 

Male and female cancer participants were considered el-
igible for inclusion in the study if they were 30 to 69 years 
of age at the time of diagnosis or registration in PGIMER 
and had primary malignancy of the lung (C34) or gallblad-
der (C23). Participants were excluded if they did not have at 

least one valid telephone number (landline/mobile) avail-
able in the records. The eligible patients resided primarily 
in Chandigarh, and in the nearby states of Punjab, Haryana, 
and Himachal Pradesh, although some also came from other 
areas such as Bihar, Uttar Pradesh, Uttarakhand and Jammu 
and Kashmir. 

The resulting study population included 530 eligible pa-
tients (259 LC and 271 GBC). Information on sociodemo-
graphic factors (age, sex), contact information (address and 
valid telephone number), diagnosis (stage, clinical extent 
before treatment, method of confirmation, and histology), 
treatment receipt (surgery, radiotherapy, chemotherapy, 
combined, palliative or other) and follow-up was abstracted 
from medical records. 

Participants (or their family/relatives) were followed-up 
with telephone interviews between 01-03-2016 and 
31-07-2016 and the vital status of cancer patients was 
recorded. Surviving participants or their care takers were 
interviewed directly and for participants who were not alive 
at the time of interview, the date of death was recorded 
from family or close relatives. 

Out of 530 eligible patients, 358 participants or their 
families were contacted and 354 agreed to participate in the 
telephone interview. Out of 176 who were lost to follow-up 
(33.2%), 97 participants contributed to survival time with-
out event data based on last follow-up information in hos-
pital records. Figure 1Figure 1 summarizes the information of eligi-
bility, recruitment, participation and losses to follow-up. 

As this was a relatively novel approach to collecting sur-
vival data, a record of implementation logistics was main-
tained to evaluate the feasibility of using telephone calls 
for cancer surveillance in India. The various elements of 
study implementation included: number of telephone call 
attempts, reason for success/failure of each attempt, reason 
for multiple attempts, and available number of participants 
who answered the call by day of week, time of day, time of 
call, person. Reasons for not answering the calls were also 
documented; these included faulty phone number, patient 
not reachable, patients not available, or reaching someone 
unrelated to the patient. Each telephone number was di-
alled up to 5 times over a period of 2 weeks at different 
times of the day and different days of the week before it was 
declared invalid. 

For the purposes of data analyses, the follow up of study 
participants started on the date of LC and GBC diagnosis 
and ended at the time of death or the time of the last in-
terview. One- , three- and five-year survival rates were cal-
culated using Kaplan-Meier method. Weighted Cox Propor-
tional-Hazards regression multivariable models accounting 
for loss to follow-up were used to evaluate independent 
associations between various factors and survival with re-
sults expressed as adjusted hazard ratios (HR) and the cor-
responding 95% confidence intervals (CI). The independent 
variables of interest in these models included age at diag-
nosis, sex, education, clinical extent before treatment and 
histology (for LC only). Proportional hazards assumptions 
were tested using log-log curves, curves for observed-pre-
dicted values with global test and Snell’s residuals. Interac-
tions between sociodemographic variables (age at diagno-
sis and sex) and clinical variables (clinical extent and histol-
ogy) were tested using likelihood ratio tests. The same sur-
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Figure 1. Eligibility, recruitment and participation of study participants diagnosed with lung and gallbladder cancers Figure 1. Eligibility, recruitment and participation of study participants diagnosed with lung and gallbladder cancers 
between 2010 and 2014 and registered at Postgraduate Institute of Medical Education and Research (PGIMER, between 2010 and 2014 and registered at Postgraduate Institute of Medical Education and Research (PGIMER, 
Chandigarh, India). Chandigarh, India). 

vival curves and Cox regression models were used in a sepa-
rate analysis that include participants who were lost to fol-
low-up but contributed to survival time without event da-
ta (Figure 1Figure 1). All statistical analyses were conducted using 
STATA software version 10 (StataCorp Inc, College Station, 
TX, USA). 

Ethical approval was obtained from respective institu-
tional ethical committees TRC-IEC 268 (PHFI) and IEC 03/
2015-168 (PGIMER). Informed consent was obtained from 
participants and their family members and relatives over 
the phone. 

RESULTS 

The baseline characteristics and follow-up status of the el-
igible patients (N=530) are summarized in Table 1Table 1. Average 
age at diagnosis (standard deviation) was 53.3 (±8.9) years; 
58.1% were men; and 37.9% had no formal education. About 
half had an advanced pre-treatment clinical extent (48.7%); 
and only 57.3% underwent cancer directed treatment. Most 
LC participants were men (85.4%) while approximately two-
thirds of GBC participants (68.3%) were women. In compar-
ison with LC participants, GBC participants were on aver-
age younger when diagnosed (51.4 vs. 55.3 years), were less 
educated (46.5% vs. 29.0% with no formal education), and 
were more likely to present with advanced clinical-extent 
of disease (56.1 vs. 40.9%) or receive no treatment (52.8 vs. 
13.5%). However, there was no difference in the active fol-
low-up through telephone calls between the two groups of 
participants. 

FEASIBILITY OF TELEPHONE FOLLOW-UP 

Over two-thirds of cancer patients or their families (n=354; 
66.8%) were successfully interviewed over the telephone 
(65.9% men & 68% women) (Figure 2Figure 2). An examination of 
call logs showed that 84.2% of participants (n=298) were 
contacted on the very first attempt. Another 13.5% were 
contacted on either the second or the third attempt (n=48) 
and for the remaining 5 participants (1.4%) contact was 
established after four or five calls (Figure 2Figure 2). The follow-
up patterns did not differ between men and women. In a 
sub-set of participants (n=260) we recorded information on 
the type of phone service they currently used. All of them 
used mobile phones; 65.8% used pre-paid mobile service 
and 10.8% used post-paid service, 23.5% did not know the 
kind of mobile service they used. For about 33% of eligible 
patients telephone contact was unsuccessful (n=84 LC par-
ticipants & 88 GBC participants). A comparison of baseline 
characteristics of patients followed-up by telephone and 
those lost to follow-up is presented in Table 2Table 2. The two 
groups did not differ with respect to demographic factors, 
education, disease characteristics, and treatment status. 
The top two reasons for inability to contact the participant 
or their family members were: (1) the number was aban-
doned or reallocated to different users (57.9%) and (2) the 
number did not exist or not reachable or went unanswered 
after 5 attempts over 2-week period (37.4%). 

SURVIVAL ANALYSES 

Survival analysis included 354 participants (N=175 LC; 179 
GBC) who were actively followed up through telephone in-
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Table 1. Baseline characteristics* of randomly selected study participants aged 30-69 years diagnosed Table 1. Baseline characteristics* of randomly selected study participants aged 30-69 years diagnosed 
with lung and gallbladder cancers (N=530) and their prospective follow-upwith lung and gallbladder cancers (N=530) and their prospective follow-up†  information in 2016 information in 2016 

Mean (±SD)/ number (%) Mean (±SD)/ number (%) 
Total Total 
(n=530) (n=530) 

Lung cancer Lung cancer 
(n=259) (n=259) 

Gallbladder cancer Gallbladder cancer 
(n=271) (n=271) 

PP-valueǂ -value  

AgeAge at diagnosis (years) 53.3 (8.9) 55.3 (8.4) 51.4 (9.0) <0.0001 

Sex: Sex: 

Men 308 (58.1) 222 (85.4) 86 (31.7) <0.001 

Women 222 (41.9) 37 (14.6) 185 (68.3) 

Education: Education: 

No formal education 201 (37.9) 75 (29.0) 126 (46.5) 0.001 

Up to 4 years 77 (14.5) 45 (17.4) 32 (11.8) 

5-12 years 123 (23.2) 71 (27.4) 52 (19.2) 

Graduation and above 45 (8.5) 25 (9.6) 20 (7.4) 

Missing 84 (15.8) 43 (16.6) 41 (15.1) 

Pre-treatment clinical extent: Pre-treatment clinical extent: 

Localised/Direct extension 140 (26.2) 72 (27.8) 68 (25.1) <0.001 

Direct extension with regional nodes 90 (17.0) 66 (25.5) 24 (8.9) 

Distant metastasis/Advanced/ 
Recurrent 

258 (48.7) 106 (40.9) 152 (56.1) 

Missing 42 (7.9) 15 (5.8) 27 (10.0) 

Treatment receipt: Treatment receipt: 

Never treated 178 (33.6) 35 (13.5) 143 (52.8) <0.001 

Single Modality 201(37.9) 130 (50.2) 71 (26.2) 

Combined 103 (19.4) 78 (30.1) 25 (9.2) 

Missing 48 (9.1) 16 (6.2) 32 (11.8) 

Prospective status: Prospective status: 

Followed-up 354354 (66.7) 175175 (67.4) 179179 (66.0) 0.711 

Lost to follow-up 172 (32.5) 84 (32.6) 88 (32.5) 

Refused to participate 04 (0.7) Nil 04 (1.5) 

Vital status Vital status §§  in 2016: in 2016: 

Survival 28 (7.9) 17 (9.7) 11 (6.1) 0.214 

Death 326326 (92.1) 158158 (90.3) 168168 (93.8) 

*Retrospective information extracted from medical records (2010-14). Lung cancer histology: Non-small cell 56.8%, small-cell 22.8%, squamous cell 8.9%, adenocarcinoma 4.6%, oth-
ers and non-specified 5.4%. Gallbladder histology: Adenocarcinoma 82.7%, others and non-specified 16.2%. 
†Followed-up prospectively in 2016 through telephone interviews and vital status information collected from participants (if alive) or confirmed from their family/ relatives. 
ǂP-values for differences in means, medians or proportions from t-test, Wilcoxon Rank-sum or chi-square test 
§Vital status presented for followed-up participants (N=354); date of death was incorrectly recorded for 7.6% of participants (N=25; 13 lung and 12 gallbladder cancer) and was imput-
ed with least follow-up time period of the study participants (i.e., 1 day after diagnosis). 

terviews or had a recorded date of death. The total follow-
up time was 303.5 person-years. A total of 326 deaths (158 
LC; 168 GBC) were observed during the observation period. 
Absolute 1-year, 3-year and 5-year, survival rates, expressed 
as percentages (95% CIs) for LC were 36.7 (29.5-44.7), 10.2 
(6.1-15.6) and 2.1 (0.2-8.1) respectively. The corresponding 
1–year and 3-year estimates for GBC were 29.0 (22.6-35.8) 
and 5.4 (2.5-9.8) with nil survival for 5-year term. GBC had 
lower survival rates than LC (p=0.049) (Figure 3Figure 3). Absolute 
survival rates by baseline characteristics for each cancer site 
are presented in Table 3Table 3. LC participants experienced better 
survival in the intermediate age group (41-50 years) than in 
the younger (30-40 years) or the older age groups (51 years 

and above). GBC participants with localised clinical extent 
had better survival than the rest Table 3Table 3. 
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Table 2. Baseline characteristics of participants who (or their families) were followed-up by telephone Table 2. Baseline characteristics of participants who (or their families) were followed-up by telephone 
interview compared to participants who were lost to follow-up interview compared to participants who were lost to follow-up 

Mean (±SD)/ number (%) Mean (±SD)/ number (%) Participants followed-up Participants followed-up Participants lost to follow-up Participants lost to follow-up PP-value* -value* 

Number 354 176 - 

Age at diagnosis (years): 53.0 (8.8) 53.8 (9.2) 0.38 

Sex: Sex: 

Men 203 (57.3) 105 (59.7) 
0.61 

Women 151 (42.7) 71 (40.3) 

Education: Education: 

No formal education 135 (38.1) 66 (37.5) 0.14 

Up to 4 years 59 (16.7) 18 (10.2) 

5-12 years 91 (25.7) 32 (18.2) 

Graduation and above 27 (7.6) 18 (10.2) 

Missing 42 (11.9) 42 (23.9) 

Pre-treatment clinical extent: Pre-treatment clinical extent: 

Localised/Direct extension 97 (27.4) 43 (24.4) 0.97 

Direct extension with regional nodes 61 (17.2) 29 (16.5) 

Distant metastasis/Advanced/Recurrent 178 (50.3) 80 (45.5) 

Missing 18 (5.1) 24 (13.6) 

Cancer Site: Cancer Site: 

Lung 175 (49.4) 84 (47.7) 0.71 

Gallbladder 179 (50.6) 92 (52.3) 

Treatment receipt: Treatment receipt: 

Never treated 120 (33.9) 58 (33.0) 0.45 

Single modality 132 (37.3) 69 (39.2) 

Combined 27 (7.6) 28 (15.9) 

Missing 75 (21.2) 21 (11.9) 

*P-values for differences in means or proportions from t-test or χ-2 test. 

Lung and gallbladder cancer survival in north India: an ambidirectional feasibility cohort study using telephone interviews

Journal of Global Health Reports 5



Figure 2. Participation of study participants diagnosed with lung and gallbladder cancers between 2010 and 2014 and Figure 2. Participation of study participants diagnosed with lung and gallbladder cancers between 2010 and 2014 and 
registered at Postgraduate Institute of Medical Education and Research (PGIMER, Chandigarh, India). registered at Postgraduate Institute of Medical Education and Research (PGIMER, Chandigarh, India). 
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Table 3. Absolute survival rates* by baseline characteristics of randomly selected study participants Table 3. Absolute survival rates* by baseline characteristics of randomly selected study participants 
aged 30-69 years registered in Postgraduate Institute of Medical Education and Research (PGIMER), aged 30-69 years registered in Postgraduate Institute of Medical Education and Research (PGIMER), 
Chandigarh, India between 2010 and 2014 for lung (N=175) and gall bladder cancers (N=179) who were Chandigarh, India between 2010 and 2014 for lung (N=175) and gall bladder cancers (N=179) who were 
actively followed-up in 2016 (N=354) actively followed-up in 2016 (N=354) 

Lung cancer Lung cancer Gallbladder cancer Gallbladder cancer 

1-yr survival (%; 1-yr survival (%; 
95% CI) 95% CI) 

3-yr survival 3-yr survival 
(%;95%CI) (%;95%CI) 

5-yr survival 5-yr survival 
(%;95%CI) (%;95%CI) 

PP-value† -value  
1-yr survival (%; 1-yr survival (%; 
95% CI) 95% CI) 

3-yr survival (%; 3-yr survival (%; 
95% CI) 95% CI) 

5-yr survival (%; 5-yr survival (%; 
95% CI) 95% CI) 

PP-value† -value  

Age at diagnosis Age at diagnosis Age at diagnosis Age at diagnosis 

30-40 years 40.0 (16.5-62.8) 20.0 (4.9-42.4) Nil 0.0343 29.2 (12.9-47.6) 8.3 (1.4-23.3) Nil 0.8122 

41-50 years 56.7 (37.3-72.1) 17.4 (6.1-33.6) 8.7 (0.9-28.4) 32.8 (21.5-44.6) Nil Nil 

51-69 years 31.5 (23.8-39.6) 7.3 (3.4-13.1) Nil 26.6 (18.1-35.8) 7.9 (3.5-14.7) Nil 

Sex: Sex: Sex: Sex: 

Men 35.1 (27.5- 42.8) 9.3 (5.1- 15.2) 1.9 (0.2-8.1) 0.2438 18.2 (9.4-29.3) 6.4 (1.7-15.3) Nil 0.2367 

Women 44.4 (25.6-61.7) 14.8 (4.7-30.4) Nil 33.9 (25.7-42.2) 5.3 (2.1-10.7) Nil 

Education: Education: Education Education 

No formal education 42.0 (283-55.1) 5.4 (1.1-15.1) Nil 0.5564 32.9 (23.2-42.9) 4.2 (1.0-11.4) Nil 0.3121 

Up to 4 years 30.3 (15.9-46.1) 17.7 (6.9-32.5) 17.7 (6.9-32.5) 30.8 (14.6-48.5) 15.4 (4.8-31.5) Nil 

5-12 years 31.4 (19.3-44.2) 9.1 (3.1-19.2) Nil 22.5 (11.1-36.3) Nil Nil 

Graduation/ above 56.2 (29.5-76.2) Nil Nil 27.3 (6.5-53.9) 9.1 (0.5-33.5) Nil 

Clinical extent Clinical extent Clinical extent Clinical extent 

Localised/direct extension 40.0 (26.5-53.1) 9.7 (3.1-21.0) Nil 0.3090 48.9 (34.1-62.2) 17.9 (8.3-30.4) Nil 0.0028 

Regional nodes extension 36.4 (22.6-50.3) 13.3 (5.0-25.6) Nil 41.2 (18.6-62.6) Nil Nil 

Metastasis/advanced/ 
recurrence 

34.2 (23.6-45.1) Nil Nil 20.0 (13.0-28.1) 0.9 (0.08-4.5) Nil 

Histology Histology NOT APPLICABLE 

Non-small cell 43.2 (33.1-58.8) 11.4 (5.5-19.6) Nil 0.3818 

Small cell 27.3 (15.2-40.8) 6.8 (1.8-16.7) Nil 

Others 33.3 (18.2-49.3) 12.1 (3.8-25.5) 3.0 (0.2-13.3) 

*Kaplan-Meier method for cumulative absolute survival rate. 
†Log-rank test. 



Figure 3. Unadjusted Kaplan-Meier estimates for cancers diagnosed between 2010 and 2014 in participants aged 30-69 Figure 3. Unadjusted Kaplan-Meier estimates for cancers diagnosed between 2010 and 2014 in participants aged 30-69 
years who were followed-up in 2016 (N=354). years who were followed-up in 2016 (N=354). 

In weighted multivariable Cox regression analysis, ad-
vanced pre-treatment clinical extent was associated with 
reduced survival; using localized disease as reference, the 

HR (95% CI) estimates were 2.0 (1.3, 3.1) for GBC and 1.5 
(1.0, 2.2) for LC (Table 4Table 4). 
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Table 4. Unadjusted and adjusted hazard ratio* for the associations of vital status with baseline Table 4. Unadjusted and adjusted hazard ratio* for the associations of vital status with baseline 
characteristics of study participants aged 30-69 years diagnosed for lung and gallbladder cancers characteristics of study participants aged 30-69 years diagnosed for lung and gallbladder cancers 
between 2010 and 2014 and followed-upbetween 2010 and 2014 and followed-up†  in 2016 (N=354) in 2016 (N=354) 

Lung cancer Lung cancer 
N=175. N (%) N=175. N (%) 

Hazard ratio (95% CI) Hazard ratio (95% CI) 
Gallbladder cancer Gallbladder cancer 

N=179 N (%) N=179 N (%) 

Hazard ratio (95% CI) Hazard ratio (95% CI) 

Crude Crude 
Adjusted Adjusted 
(N=147) (N=147) 

WeightWeightǂ  adjusted adjusted 
(N=142) (N=142) 

Crude Crude 
Adjusted Adjusted 
(N=161) (N=161) 

WeightWeightǂ  adjusted adjusted 
(N=154) (N=154) 

Age at diagnosis Age at diagnosis Age at diagnosis Age at diagnosis 

30-40 years 15 (8.6) Ref Ref Ref 24 (13.4) Ref Ref Ref 

41-50 years 30 (17.1) 0.7 (0.3,1.4) 0.6 (0.3,1.2) 0.6 (0.3,1.2) 61 (34.1) 1.1 (0.7,1.8) 1.2 (0.7,1.9) 1.1 (0.7,1.9) 

51-69 years 130 (74.3) 
1.2 (0.7, 2.2) 

(p= 0.060) 
1.0 (0.5,1.8) 

(p=0.391) 
1.0 (0.5,1.8) 

(p=0.349) 
94 (52.5) 

1.2 (0.7,1.9) 
(p=0.560) 

1.2 (0.7,2.0) 
(p=0.423) 

1.2 (0.8,1.9) 
(p=0.414) 

Sex Sex Sex Sex 

Men Ref Ref Ref 55 (30.7) Ref Ref Ref 

Women 148 (84.6) 
0.8 (0.5,1.2) 

(p=0.247) 
0.8 (0.5,1.3) 

(p=0.244) 
0.8 (0.5,1.3) 

(p=0.258) 
124 (69.3) 

0.8 (0.6,1.1) 
(p=0.240) 

0.7 (0.5,1.3) 
(p=0.161) 

0.9 (0.6,1.3) 
(p=0.350) 

Education Education Education Education 

No formal education 50 (33.3) Ref Ref Ref 85 (49.6) Ref Ref Ref 

Up to 4 years 33 (22.0) 0.8 (0.5,1.3) 0.9 (0.6,1.5) 0.9 (0.6,1.4) 26 (12.6) 0.9 (0.5,1.4) 0.9 (0.5,1.5) 1.0 (0.6,1.6) 

5-12 years 51 (34.0) 1.0 (0.7,1.6) 1.0 (0.7,1.6) 1.0 (0.6,1.5) 40 (20.9) 1.3 (0.9,1.9) 1.1 (0.7,1.9) 1.2 (0.8,1.9) 

Graduation/ above 16 (10.7) 
0.7 (0.4, 1.4) 

(p=0.711) 
0.6 (0.3,1.2) 

(p=0.324) 
0.6 (0.3,1.2) 

(p=0.212) 
11 (7.0) 

0.8 (0.4,1.6) 
(p=0.642) 

0.7 (0.3,1.4) 
(p=0.624) 

0.8 (0.4,1.7) 
(p=0.945) 

Clinical extent Clinical extent Clinical extent Clinical extent 

Localised/direct 
extension 

50 (29.9) Ref Ref Ref 47 (27.8) Ref Ref Ref 

Regional nodes 
extension 

44 (26.3) 0.9 (0.6,1.5) 1.0 (0.6,1.6) 1.0 (0.6,1.7) 17 (10.1) 1.2 (0.6,2.1) 1.1 (0.6,2.2) 1.3 (0.7,2.5) 

Metastasis/advanced/ 
recurrence 

73 (43.7) 
1.2 (0.8,1.8) 

(p=0.215) 
1.4 (0.9,2.1) 

(p=0.203) 
1.5 (1.0,2.2) 

(p=0.097) 
105 (62.1) 

1.8 (1.3,2.6) 
(p=0.001) 

1.9 (1.3,2.9) 
(p=0.001) 

2.0 (1.3,3.1) 
(p=0.001) 

Histology Histology NOT APPLICABLE 

Non-small cell 95 (55.2) Ref Ref Ref 

Small cell 44 (25.6) 1.3 (0.9, 1.9) 1.3 (0.9, 2.0) 1.3 (0.9, 2.0) 

Others 33 (19.2) 
1.0 (0.7,1.6) 

(p=0.996) 
1.2 (0.8,2.0) 

(p=0.446) 
1.3 (0.8,2.1) 

(p=0.291) 

*Cox regression modelling adjusted for all other variables in the table. 
†Actively followed-up through telephone interviews. 
ǂInverse probability weighting to account for loss to follow-up and missing co-variates. 



When we re-examined the same associations by includ-
ing participants who contributed to survival time without 
event data (N=451), the results were consistent with those 
observed in the main study population. Additionally, in 
weighted multivariable Cox regression analysis, graduate 
education was associated with improved survival in LC; us-
ing no formal education as reference the HR (95% CI) es-
timate was 0.4 (0.2, 0.9) (Table S1 in the Online SuppleOnline Supple--
mentary Documentmentary Document). A comparison of baseline characteris-
tics between patients who contributed to survival time and 
those who did not revealed no significant differences (Table 
S1 in the Online Supplementary DocumentOnline Supplementary Document). 

DISCUSSION 

Our study indicates feasibility and acceptability of tele-
phonic approach for active surveillance of cancer survival 
in India. We recorded a response rate of 66.7% with few re-
fusals (1%). 

The logistics of implementing this methodology are 
complex and require detailed planning and co-ordination. 
Of particular importance is capturing accurate personal and 
contact information. We found this very challenging par-
ticularly for participants diagnosed and registered in 2010, 
because systematic data collection through HBCR was not 
available for that year. While over 90% of participants had 
a valid telephone contact number between 2011 and 2014, 
this information was available for less than a half of partic-
ipants in 2010. The major reasons for inability to follow-up 
of participants who had a valid telephone contact, were dis-
use and reallocation of existing numbers. All participants 
had a mobile contact number (only one participant had 2 
landline numbers and was lost to follow-up). In a sub-set of 
participants, we found a majority used pre-paid mobile ser-
vice. As permanent mobile numbers are increasingly more 
common, the challenges of reallocation and disuse may be-
come less important. 

Continuous surveillance of cancer survival in many de-
veloped regions of the world is possible due to systematic 
data collection via both passive and active follow-up.7 

Tracking cancer patients for vital status and quality of life 
measures through telephone interviews is widely practised 
in many developed33–37 and in certain developing coun-
tries.38–40 The widespread use of mobile technology, cre-
ates an opportunity to collect data on vital status with rela-
tively few resources.41 For many registries in India and oth-
er LMICs, it may serve as a cost- and time- efficient data 
collection method.41 The telephone interview method may 
help maximize survey response and completion rates, and 
therefore yield population-based data of higher quality.42 

Telephone contact may offer advantages over face-to-face 
contact, in terms of convenience, confidentiality and conti-
nuity, all of which are important for cancer patients.43 

Our data indicate that both LC and GBC diagnoses are 
associated with poor prognosis in Northern India with less 
than 3% survivors for LC and no survivors for GBC at the 
end of 5 years. Hospital-based survival estimates may differ 
from population-based estimates in several ways.44 For ex-
ample, the population-based 5-yr survival rates for LC were 
reported to range between 7%3 and 9.6%7 in Indian pop-
ulation-based cancer registries, compared to 2.1% in our 

study. This discrepancy may be attributable to higher pro-
portion of LC cases with advanced disease reported to hos-
pital registries; however, similar comparisons are unavail-
able for GBC. 

In our study ‘clinical extent of the disease’ was the only 
discernible predictor of survival, especially for GBC. In ad-
dition, age at diagnosis and education appeared to be relat-
ed to LC survival, which requires further evaluation. Demo-
graphic and socioeconomic factors, reflecting the dispari-
ties in the levels of health education and in accessibility and 
affordability of hospital care are important determinants of 
cancer survival both across India and worldwide,3,7 in addi-
tion to clinical and treatment parameters. 

LC is one of the leading causes of cancer mortality world-
wide both in developing and developed regions7; even in 
Europe, North America and Australia where advanced treat-
ments are often available, 5-year survival rate is reported to 
range between 15 and 20%. In India, lung is the second most 
common cancer site in men4 and an emerging site in women 
with relative change of 136.1% reported between 1988 and 
2005.45 With 85% of cases in India reported to have late 
diagnosis, LC mortality and associated morbidity are very 
high.46 

GBC is a highly lethal malignancy, which is relatively 
rare worldwide, but common in Northern and Eastern re-
gions of India5 across the Gangetic belt (ie, Assam, Delhi, 
West Bihar, East Uttar Pradesh) with women more com-
monly affected.5 Trends of pooled data from 5 urban cancer 
registries for the period (1988-2005) suggest a relative in-
crease of 162% in GBC incidence among women.45 Despite 
the alarming increase in disease burden, continuous sur-
veillance of cancer survival is very limited in India. Contin-
uous surveillance of cancer survival will be an indispensable 
source of information for multiple stake-holders including 
cancer patients, health care providers, researchers and pol-
icy makers. 

This study is not without limitations. First, eligible par-
ticipants were those who had a valid telephone number. 
This may be of concern if survival rates among participants 
without a valid contact were different perhaps due to lower 
socioeconomic status or inadequate access to care. On the 
other hand, less than 10% of eligible participants in our 
study did not have any telephone contact and majority of 
them were diagnosed in 2010 when HBCR was not estab-
lished. Thus missing contact information was more likely 
due to less systematic data collection in previous years 
rather than socioeconomic disparities. The second concern 
was loss to follow-up. The impact of loss to follow-up was 
likely minor as we found no differences between partici-
pants with and without complete data. In addition, the ef-
fect of loss to follow up, if any, was taken into account in the 
weighted analyses. 

KEY MESSAGE 

We report the feasibility of using telephones for active sur-
veillance of cancer survival in Northern India. Surveillance 
for cancer survival is very limited in many resource inten-
sive settings and the present study offers new information 
on possible ways to evaluate cancer survival in such set-
tings. Active follow up of cancer patients and /or family and 
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relatives through telephone calls is feasible and acceptable 
in India, which could be scaled-up nationally and could al-
so be valuable in other LMICs. The success of this approach 
may depend on systematic collection of required personal 
and contact information at hospitals and cancer registries 
and reaching out to family members, particularly for cancer 
sites with poor survival outcomes. 

CONCLUSIONS 

We found that the use of telephone contacts to assess can-
cer survival is both feasible and acceptable in Northern In-
dia. The success of this approach may depend on systematic 
collection of required personal and contact information at 
hospitals and cancer registries. Poor survival rates of both 
LC and GBC underscore the importance of reaching out to 
family members. The present study offers new information 
about possible ways to evaluate cancer survival in a re-
source-intensive setting, which could also be valuable in 
other LMICs. These data can assist with continuous moni-
toring of cancer survival and inform future cancer control 
efforts. 
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