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Objective To evaluate oral cancer screening by visual inspection.
Methods A cluster randomized controlled trial was initiated in Trivandrum district, Kerala, India. Of 13 population clusters, seven were 
randomly allocated to three rounds of screening between 1996 and 2004, while standard care was provided in six (control arm). 
An activity-based approach was employed to calculate costs associated with various components of the screening trial. Information 
on the resources used and on clinical events in each trial arm was derived from trial databases. Total costs for each cluster were 
estimated in 2004 United States dollars (US$). The incremental cost per life-year saved was calculated for all eligible individuals and 
for high-risk individuals (i.e. tobacco or alcohol users).
Findings The proportion of oral cancers detected at an early stage (i.e. stage I or II) was higher in the intervention arm than the control 
arm (42% versus 24%, respectively). The incremental cost per life-year saved was US$ 835 for all individuals eligible for screening 
and US$ 156 for high-risk individuals. Oral cancer screening by visual inspection was performed for under US$ 6 per person.
Conclusion The most cost-effective approach to oral cancer screening by visual inspection is to offer it to the high-risk population. 
Targeted screening of this group will ensure that screening can be offered at a reasonable cost in a limited-resource setting.

Une traduction en français de ce résumé figure à la fin de l’article. Al final del artículo se facilita una traducción al español.
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Introduction
Oral cancer is a major health problem in certain parts of the 
world. Globally, there are around 270 000 new cases annually 
and 145 000 deaths, of which two-thirds occur in developing 
countries.1 The Indian subcontinent accounts for one-third 
of the world burden. Oral cancer is the most common form 
of cancer and accounts for much cancer-related death among 
men in India. The main risk factors for developing oral can-
cer are tobacco and alcohol use.2,3 The detection of small, 
early-stage oral cancer has been shown to lead to significantly 
reduced mortality and morbidity.4

Low- and middle-income countries have limited health-
care resources available for cancer screening and it is therefore 
critical that costs and benefits are assessed and that the most 
cost-effective approach is identified. The cost-effectiveness 
analyses of oral cancer screening performed to date have 
provided estimates for high-income countries that are not 
generalizable to settings where resources are limited.5,6 In 
addition, these studies have used decision-analysis models in 
which there was considerable uncertainty in parameter values. 
For instance, no reliable data are available on the malignant 
transformation rate or on disease progression. The results 
obtained using these models may, therefore, not be accurate 
and many authors acknowledge the need for additional clinical 
studies to provide better estimates of the parameters used.6

In this study, the cost-effectiveness of visual inspection 
in oral cancer screening in a limited-resource setting was 

determined using data from a randomized controlled trial 
performed in a number of population clusters in the Trivan-
drum district of Kerala in southern India. The screening trial 
was initiated in 1996 and results for the 9-year period up 
to 2004 have been published previously.7 Of the 13 clusters 
(i.e. panchayaths or municipal administrative units) included 
in the study, seven were randomly allocated to take part in 
three rounds of oral visual inspection by trained health-care 
workers, while six received standard care and educational 
messages and served as a control arm. All healthy individu-
als aged 35 years and older were eligible for inclusion in the 
study. Visual screening was performed by university graduates 
in non-medical subjects. These individuals received training 
on how to perform oral visual inspections, how to identify 
lesions that could be precancerous and how to detect oral 
cancer. A previous study had shown that the sensitivity and 
specificity of oral visual inspection by health-care workers 
were 94.3% and 99.3%, respectively, and that there was a 
very high level of agreement between the findings of health-
care workers and physicians.8

Results for the time after the initial 9-year trial period 
(i.e. 1996–2004) are not yet available and we have, therefore, 
limited the cost-effectiveness analysis to the period covered 
by the trial. The results of comparisons between interven-
tion and control arms are reported in terms of the number 
of oral cancers detected and the number of life-years saved by 
screening. We estimated the costs of the screening programme 



201Bull World Health Organ 2009;87:200–206 | doi:10.2471/BLT.08.053231

Research
Screening for oral cancer in IndiaSujha Subramanian et al.

(for example, for recruiting health-care 
workers and screening individuals), of 
diagnosing and treating the oral cancers 
detected, and of research activities. In 
addition, we estimated the cost from 
a societal perspective by including the 
cost to the patient of the time spent un-
dergoing diagnosis and treatment. It is 
important that social costs are assessed, 
since the true burden of screening goes 
beyond that associated with the health-
care system and should include, for 
instance, loss of income during the time 
spent undergoing screening.

Methods
The design of the cluster randomized 
controlled trial, the visual screening 
method used, compliance with screen-
ing, and cancer detection and mortality 
rates have been described in detail else-
where.7 The study protocol was reviewed 
and approved by the scientific and eth-
ics review committees of the Regional 
Cancer Centre, Trivandrum, India, and 
the International Agency for Research 
on Cancer, Lyon, France. Information 
on participant demographics, screening 

performed and the number of events 
in each study arm was obtained from 
the clinical trial database. A high-risk 
individual was defined as one who used 
either alcohol or tobacco or both.

An activity-based approach was 
used to calculate the costs associated 
with the various components of the 
programme.9 Activity-based costs are 
derived by assigning the costs of the 
resources used to specific activities in-
volved in implementing the screening 
programme. These programme activities 
included recruitment or invitation of 
screening participants, screening, data 
collection, research, and management 
and administration. Data on all the 
resources used were obtained from the 
financial database maintained by the 
screening programme. Details of the 
staff employed by the programme and of 
the equipment and supplies purchased 
were also obtained from the database. 
The costs of staffing, equipment, con-
sumables and travel were allocated to 
key programme activities on the basis 
of the expenditure incurred for each 
activity. The accuracy of the cost alloca-
tions made was verified by consulting 

financial records and programme staff. 
Indirect costs and the costs of overheads 
for programme activities were also ob-
tained so that the total cost could be 
accurately determined. In addition, the 
costs of biopsies and treatment were 
derived from the information contained 
in the programme financial database 
and hospital records at the Regional 
Cancer Centre in Trivandrum, where 
the majority of patients were treated. 
The costs incurred for diagnostic tests 
and treatment were determined for par-
ticipants who underwent procedures at 
the Regional Cancer Centre. For those 
who were treated elsewhere, the cost of 
a procedure was estimated by using an 
average cost for each treatment stage, 
which was obtained from the Regional 
Cancer Centre. All costs are reported in 
2004 United States dollars (US$).10

Although the screening programme 
was embedded within a clinical trial, 
many of the costs incurred are relevant 
for implementing similar programmes 
in the real world. For instance, the costs 
of training, recruitment and screening 
are all essential components of any pro-
gramme. Costs will also be incurred for 

Table 1. 	Demographic characteristics and screening history of individuals, oral cancers diagnosed (per stage), and oral cancer 
deaths in cluster randomized controlled trial, Trivandrum district, Kerala, India, 1996–2004

Intervention arma Control armb

Tobacco or 
alcohol users
(n = 45 168)

Non-users
(n = 51 349)

Tobacco or 
alcohol users
(n = 39 323)

Non-users
(n = 56 033)

Demographic characteristics
Male (%) 67 19 71 18
Age (mean in years) 52 45 52 47

Screening history
No. individuals screened (% of eligible individuals) 40 752 (90) 46 932 (91) NA NA
No. individuals with referable lesions (%)c 4864 (12) 281 (1) NA NA
No. individuals who complied with referral procedures (%)d 3040 (63) 178 (63) NA NA

Oral cancer stage at diagnosis
No. with I (%)e 50 (26) 1 (7) 20 (13) 0

No. with II (%)e 30 (16) 4 (27) 17 (11) 0

No. with III (%)e 35 (18) 2 (13) 35 (22) 0

No. with IV (%)e 63 (33) 4 (27) 68 (44) 2 (100)

No. unknown (%)e 12 (6) 4 (27) 16 (10) 0

Total oral cancer cases 190 (100) 15 (101f ) 156 (100) 2
Oral cancer deaths 70 7 85 2

NA, not available.
a  Seven clusters with 96 517 eligible individuals.
b  Six clusters with 95 356 eligible individuals.
c  Percentage of individuals screened.
d  Percentage of individuals with referable lesions.
e  Percentage of individuals diagnosed with oral cancer.
f  This total is 101 due to the effect of rounding.
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data collection, although data require-
ments will probably be less burdensome 
outside of the context of a screening 
trial. The costs of research activities 
were directly related to the clinical trial 
and we have therefore reported those 
costs separately. The cost of a patient’s 
time was estimated from the time spent 
undergoing diagnostic tests and receiv-
ing treatment. We used an average 
daily wage of 200 Indian rupees (ap-
proximately US$ 5.00) to estimate the 
wages lost. This estimate was based on 
information provided by programme 
staff on the earnings of male workers 
in both formal and informal sectors of 
the economy. We used the wage rate 
for men, even though women generally 
tend to earn less than men in India,11 
because there was a disproportionately 
larger number of men in the high-risk 
group and men were more likely to 
undergo diagnostic tests and treatment 
for oral cancer. We did not include the 
cost of any wages lost while undergo-
ing screening because screening was 
carried out in a community setting and 
there was a minimal impact, if any, on 
work schedules.

We report the cost of the pro-
gramme separately for each programme 
activity for both intervention and con-
trol arms. In addition, we also report the 
cost of the programme per person. This 
latter cost takes into account the differ-
ent numbers of individuals involved in 
the two arms of the trial. The average 
cost per 100 000 individuals in both 
intervention and control arms was cal-
culated, and the incremental cost of the 
intervention was derived by comparing 
the two figures.

The effectiveness of screening was 
assessed using the number of cancers 
detected in the individuals eligible for 
screening in each arm of the trial to 
derive an estimate of the number of 
life-years saved based on the mortality 
rate reported during the 9-year period 
of the clinical trial. The number of life-
years saved was estimated by assuming 
that, on average, an individual would 
die from cancer at the age of 50 years 
(i.e. the mean age of individuals in both 
intervention and control arms). The life 
expectancy of the population enrolled in 
the clinical trial was 73.5 years, which is 
the average estimated lifespan reported 
for the state of Kerala, where screening 
was performed.12

The incremental (i.e. the difference 
between intervention and control arms) 
cost per oral cancer detected and the 
incremental cost per life-year saved are 
reported for both the general population 
and the high-risk group of tobacco or 
alcohol users. Neither the cost nor the 
effectiveness measure was discounted, 
since only the results obtained during 
the clinical trial were reported and no 
modelling of the lifetime impact was 
carried out. Nonparametric bootstrap-
ping was performed to generate 95% 
confidence intervals (95% CIs) to assess 
the uncertainty in the cost-effectiveness 
ratios obtained and also to test the 
sensitivity of the results to changes in 
unit costs.

Results
Table 1 shows the details of the demo-
graphic characteristics and screening 
history of individuals in the interven-
tion and control arms according to 
whether or not they were tobacco or 
alcohol users, the number and stage of 
oral cancers detected, and the number 
of resulting deaths. In total, 87 829 of 
the 96 517 (91%) eligible individuals in 
the intervention arm were interviewed, 

and 80 086 of the 95 356 (84%) eligible 
individuals in the control arm received 
educational messages. About 40% of 
both arms were male, and participants 
were on average 49 years old. A large 
proportion of the men interviewed were 
at a high risk of developing oral cancer: 
73% in the intervention arm and 67% 
in the control arm. In contrast, a much 
smaller proportion of the women were 
identified as being at a high risk: 27% 
and 21% in the two arms, respectively. 
Smoking was the most common high-
risk habit among men, while women 
were most likely to use chewing to-
bacco. Overall, 85% of those who had 
a chewing habit chewed betel quid (i.e. 
betel leaves with lime and areca nut) with 
tobacco, about 9% chewed betel quid 
without tobacco, and the remainder 
chewed paan masala.

Almost all (90%) of the eligible 
individuals in the intervention arm 
were screened at least once, and 30% 
underwent three rounds of screening. 
Among those who underwent screening, 
6% had referable lesions, and 63% of 
those with lesions complied with recom-
mendations and underwent diagnostic 
testing. Over the course of the trial, 205 

Table 2. 	Total cost of screening programme and costs of specific programme activities, 
research and diagnosis, and patients’ costs in trial intervention and control 
arms, Trivandrum district, Kerala, India, 1996–2004

Intervention arm Control arm
(n = 87 829) (n = 80 086)

Cost 
(in 2004 US$)

% of 
total costs

Cost 
(in 2004 US$)

% of 
total costs

Total cost 478 742 260 351

Programme activity costs
Recruitment or invitationa 57 254 12.0 57 254 22.0
Visual screeningb 53 987 11.3 NA NA
Data collection 72 010 15.0 70 140 26.9
Management and 
administration

54 644 11.4 42 588 16.4

Research costs 49 464 10.3 31 015 11.9

Diagnosis costs
Clinical examination 63 016 13.2 NA NA
Biopsy and diagnostic tests 31 953 6.7 1 651 0.6

Treatment costs 43 398 9.1 41 682 16.0

Patients’ time costsc

Diagnosis 37 680 7.9 790 0.3
Treatment 15 335 3.2 15 230 5.8

NA, not available; US$, United States dollars.
a  Includes the cost of providing routine educational messages about oral cancer.
b  Includes the cost of training health-care workers.
c  Based on a daily wage of 200 Indian rupees or about US$ 5.
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Table 3. 	Total cost per person in the trial intervention and control arms and the cost 
per person of trial components, Trivandrum district, Kerala, India, 1996–2004

Intervention arm Control arm
(n = 87 829) (n = 80 086)

Cost per person 
(in 2004 US$)

% of 
total costs

Cost per person 
(in 2004 US$)

% of 
total costs

Total cost 5.56 3.31
Screening programme 

costsa
2.71 48.7 2.12 64.0

Research costs 0.56 10.1 0.39 11.8
Diagnosis costs 1.08 19.4 0.02 0.6
Treatment costs 0.61 11.0 0.58 17.5
Patients’ time costsb 0.60 11.0 0.20 6.0

US$, United States dollars.
a  Includes training, recruitment of participants, management, data collection, screening and providing 

educational messages about oral cancer.
b  Based on a daily wage of 200 Indian rupees or about US$ 5.

Table 4. Total cost and effectiveness of oral cancer screening per 100 000 individuals 
and cost-effectiveness of screening,a Trivandrum district, Kerala, India, 
1996–2004

Intervention 
arm 

(n = 87 829)

Control arm
(n = 80 086)

Difference between 
intervention and 

control arms

Total cost
Cost per 100 000 individuals 
(2004 US$)

556 328 331 364 224 964

Effectiveness
Number of cancer cases detected 
per 100 000 individuals

All individuals 212.39 165.69 46.70
High-risk individualsb 420.65 396.70 23.95

Number of cancer deaths per 
100 000 individuals

All individuals 79.78  91.24 –11.46
High-risk individualsb 154.98 216.15 –61.17

Life-years saved per 100 000 
individualsc

All individuals NA NA 269.31d

High-risk individualsb NA NA 1437.64d

Cost-effectiveness
Cost per additional cancer detected 
in the intervention arm relative to 
the control arm (2004 US$)

All individuals  NA  NA 4817d

High-risk individualsb  NA  NA 9394d

Cost per life-year saved by the 
intervention (2004 US$)

All individuals  NA  NA 835d

High-risk individualsb  NA NA 156d

NA, not available; US$, United States dollars.
a  The cost-effectiveness of screening is expressed in terms of the cost per additional cancer detected and 

the cost per life-year saved.
b  Users of tobacco or alcohol or both.
c  Estimate based on an average life expectancy of 73.5 years and the assumption that death due to oral 

cancer will occur at an average age of 50 years.
d  This figure was calculated based on the information provided in Table 3.

newly diagnosed cancers were detected 
in the intervention arm compared with 
158 in the control arm. The majority of 
cancers (95%) were found in high-risk 
individuals. A greater proportion of 
cancers were detected at an early stage 
(i.e. stage I or II) in the intervention 
arm than in the control arm (41% 
versus 24%, respectively). There were 
77 deaths in the intervention arm and 
87 in the control arm.

Table 2 lists the total cost of the 
screening programme and the costs of 
specific programme activities, research 
and diagnosis, and patients’ costs in the 
intervention and control arms. Around 
75% of the costs were related to staff 
expenditure. Other areas of significant 
expenditure were equipment and travel, 
at around 7% each. The total cost for 
the intervention arm was US$ 478 742, 
compared with US$ 260 351 for the 
control arm. Recruitment or invitation 
costs of US$ 57 254 were incurred in 
both arms and accounted for 12.0% 
and 22.0% of the total cost for the 
intervention and control arms, respec-
tively. The cost of performing visual 
screening was US$ 53 987, with 64.6% 
of this cost related to staff and 27.3% 
related to purchasing consumables, 
including tongue depressors and dispos-
able gloves. Overall, 60.0% of the cost 
incurred in the intervention arm was for 
programme activities (i.e. recruitment 
or invitation, screening, data collection, 
and management and administration) 
and research activities. In the control 
arm, 77.2% of the cost was incurred 
for these activities. The cost of diag-
nostic testing was much greater in the 
intervention arm than in the control 
arm, at US$ 94 969 versus US$ 1651, 
respectively. In addition, the cost of the 
wages lost by patients while undergoing 
diagnostic procedures and treatment 
was higher in the intervention arm than 
in the control arm.

Table 3 shows the total cost per 
person after adjusting for the number 
of individuals enrolled in each arm of 
the trial and the cost per person of the 
different components of the trial. The 
total cost per person was US$ 5.56 in 
the intervention arm and US$ 3.31 in 
the control arm. Almost half (48.7%) of 
the per person cost in the intervention 
arm was for programme-related activi-
ties, 19.4% was for diagnostic testing 
and approximately 10% each was for 
research, treatment and patients’ time. 
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Fig. 1. Total cost of oral cancer screening as derived by simulation with nonparametric 
bootstrapping and data from individual trial intervention and control clusters, 
Trivandrum district, Kerala, India, 1996–2004

The breakdown of the per person costs 
in the control arm was 64.0% for pro-
gramme activities, 17.5% for treatment, 
11.8% for research and 6.0% for the 
patients’ time.

Table 4 summarizes the total cost 
and the effectiveness of screening per 
100 000 eligible individuals, as well 
as the incremental cost-effectiveness 
ratios for screening in terms of the cost 
per additional cancer detected and the 
cost per life-year saved. The screening 
programme resulted in the identifica-
tion of an additional 46.70 oral cancers 
per 100 000 members of the general 
population aged 35 years or more who 
were eligible for screening and an addi-
tional 23.95 cases per 100 000 high-risk 
individuals who were eligible for screen-
ing. This was associated with 269.31 
life-years saved per 100 000 individuals 
in the general population and 1437.64 
life-years saved per 100 000 high-risk 
individuals, since the difference in 
oral cancer mortality between the trial 
arms was much greater for high-risk 
individuals. The incremental cost per 
oral cancer detected was US$ 4817 for 
all individuals and US$ 9394 for high-
risk individuals. The incremental cost 
per life-year saved was US$ 835 for all 
individuals and US$ 156 for high-risk 
individuals.

Fig. 1 shows the variation in the 
total cost of oral cancer screening per 
100 000 individuals with the number 
of cases detected per 100 000 individu-
als, as derived by a simulation that used 
nonparametric bootstrapping and data 
from each of the intervention and con-
trol clusters. The 95% CI for the cost 
per oral cancer detected, as derived us-
ing nonparametric bootstrapping, was 
US$ 2003 to US$ 11 038. The sensi-
tivity analysis showed that variations in 
unit costs did not result in significant 
changes in cost differences between the 
control and intervention arms.

Discussion
This study shows that using visual in-
spection for oral cancer screening was 
cost-effective in southern India and 
could be performed for under US$ 6 
per person eligible for screening over the 
course of a 9-year screening programme, 
even when the total cost included the 
cost of operating the programme and 
the cost of diagnostic tests, the treatment 
required and the associated patients’ 
time. Our analysis differs from previous 

economic assessments in that our cost 
estimates are based on the costs actually 
incurred in implementing and operat-
ing a screening programme and not on 
those generated by decision-analysis 
models, which often involve numerous 
assumptions. We have reported the costs 
of the components of the programme 
and treatment in detail. In addition, we 
have also estimated the programme’s 
societal impact by quantifying the costs 
associated with the patients’ time. There-
fore, this study provides in-depth infor-
mation that can assist policy-makers 
and programme managers in planning 
and implementing an oral cancer screen-
ing programme.

The sensitivity analysis of the effect 
of varying input cost estimates indicates 
that the incremental cost-effectiveness 
ratios obtained in the study are generally 
robust. Currently, there are no standard 
criteria for a cost-effectiveness ratio 
threshold below which an intervention 
is considered cost-effective. We used 
the criteria of the WHO Commission 
on Macroeconomics and Health, which 
define an intervention as being very 
cost-effective when its cost-effectiveness 
ratio (generally expressed in terms of 
the cost per disability-adjusted life-year, 
quality-adjusted life-year or life-year 
saved) is below a country’s gross domes-
tic product (GDP) per capita.13 In this 
study, the incremental cost per life-year 
saved was less than US$ 850, which is 
considered very cost-effective given that 
the GDP per capita for India in 2004 
was US$ 2900.

Nevertheless, even when an in-
tervention is highly cost-effective, the 
funding required to implement it may 
not be available when resources are 
limited. In our study, over 90% of the 
cancer cases detected, and the subse-
quent deaths, occurred in the high-risk 
group of tobacco or alcohol users. The 
results of the trial show that screening 
identified more additional oral cancers 
per 100 000 members of the general 
population than per 100 000 high-risk 
individuals, but also that high-risk in-
dividuals were more likely to die from 
their cancers. High-risk individuals, 
therefore, bear a greater disease burden 
and screening can reduce the high mor-
tality rate from oral cancer in this group. 
The most cost-effective approach, as in-
dicated by the cost per life-year saved, is 
to establish a screening programme for 
tobacco and alcohol users aged 35 years 
and above. We recommend a predomi-
nantly horizontal programme (i.e. one 
embedded in the existing health-care 
system) with vertical inputs in training, 
programme evaluation and investment 
in health-care infrastructure to enable 
screening to be offered at a reasonable 
cost. Visual screening could take place 
once every 3 years, as in our study, and 
could be performed in primary care by 
doctors, nurses or health-care workers.

The annual per capita expenditure 
on health in India is US$ 91 (in 2004 
dollars),14 with private households mak-
ing the largest contribution of about 
75%, followed by state government 
(15%) and central government (5%). 
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Résumé

Rapport coût-efficacité du dépistage du cancer buccal : résultats d’un essai contrôlé randomisé en grappes 
en Inde
Objectif Evaluer le dépistage du cancer buccal par examen visuel.
Méthodes Un essai contrôlé randomisé en grappes a été lancé 
dans le district de Trivandrum, dans l’Etat du Kerala, en Inde. 
Parmi les 13 grappes de population, 7 avaient été affectées 
aléatoirement à trois tournées de dépistage entre 1996 et 2004, 
tandis que les 6 autres (bras témoins) recevaient des soins 
standard. Les coûts associés aux différentes composantes de 
l’essai de dépistage ont été calculés en procédant par activités. 
Des informations sur les ressources utilisées et les événements 
cliniques dans chaque bras de l’essai ont été tirées de bases de 
données d’essai. Le coût total pour chaque grappe a été estimé 
en dollars des Etats-Unis d’Amérique (US $) de 2004. Le coût 
marginal par année de vie épargnée a été calculé pour tous les 
individus admissibles dans l’étude et pour ceux à haut risque 
(c.-à-d. les consommateurs de tabac et d’alcool).

Résultats La proportion de cancers buccaux détectés à un 
stade précoce (c.-à-d. au stade I ou II) était plus élevée dans le 
bras d’intervention que dans le bras témoin (42 % contre 24 % 
respectivement). Le coût marginal par année de vie épargnée 
était de US $ 835 pour l’ensemble des individus admissibles 
dans l’étude et de US $ 156 pour les individus à haut risque. Le 
dépistage du cancer buccal par examen visuel a été pratiqué pour 
un coût inférieur à US $ 6 par personne.
Conclusion La démarche la plus efficace sur le plan économique 
pour dépister le cancer buccal par examen visuel consiste à 
proposer cet examen à la population à haut risque. Le dépistage 
ciblé de ce groupe garantit la possibilité de proposer ce dépistage 
à un coût raisonnable dans un pays à ressources limitées.

Resumen

Costoeficacia del cribado del cáncer de boca: resultados de un ensayo aleatorizado controlado por 
conglomerados en la India
Objetivo Evaluar el cribado del cáncer de boca mediante 
inspección visual.
Métodos Se llevó a cabo un ensayo controlado aleatorizado por 
conglomerados en el distrito de Trivandrum, Kerala, India. De 13 
conglomerados de población, siete se asignaron aleatoriamente a 
tres rondas de cribado realizadas entre 1996 y 2004, y en los otros 

seis se ofreció la atención habitual (grupo control). Se empleó un 
método basado en la actividad para calcular los costos asociados 
a diversos componentes del ensayo de cribado. La información 
relativa a los recursos empleados y los eventos clínicos en cada 
grupo de ensayo se extrajo de la base de datos correspondiente. 
Los costos totales para cada conglomerado se estimaron en 

The annual per capita cost of an oral 
cancer screening programme would be 
about US$ 0.62 (based on the US$ 5.56 
required for the 9-year screening trial 
reported in this study) and is therefore 
affordable.

One limitation of this analysis is 
that the results may not be generaliz-
able. In the real world, a large number 
of factors can affect both cost and effec-
tiveness. These results should therefore 
be viewed as characteristic of those that 
can be obtained in a controlled setting. 
Moreover, individuals in the trial con-
trol arm were presented with a number 
of educational messages on oral cancer 
and may, therefore, have been more 
likely to seek diagnostic testing than the 
general population. The cost estimates 
for diagnostic tests and treatment were 
based on those incurred at a single 
public regional cancer centre and may 
not reflect costs that would be incurred 
at other centres or in the private sector. 
In addition, the cost and effectiveness 
results reported here are for the screen-
ing schedule investigated and for the 
clinical trial design employed. Poten-

tially, better targeted diagnostic testing 
could reduce the overall cost of the 
programme and future studies should 
systematically evaluate which patients 
and lesions should undergo further 
diagnostic tests. Finally, the clinical trial 
was designed to assess screening for oral 
cancer. Therefore, the cost-effectiveness 
of prevention strategies, for example 
reducing alcohol and tobacco use, was 
not considered.

Currently the burden of oral cancer 
is high in limited-resource countries 
such as India, but both the incidence 
of oral cancer and the resulting mortal-
ity are also rising in several regions of 
Europe, Australia and Japan.15 With 
screening, oral cancer can be detected at 
an early stage, when it can be more eas-
ily treated. It is feasible that oral cancer 
screening could form part of routine 
health care given that an examination 
of the mouth is universally regarded as 
an integral component of a systematic 
physical examination. Our findings con-
firm that oral cancer screening by visual 
inspection is cost-effective and that early 
detection can significantly reduce the 

associated high morbidity and mortal-
ity. The results of this randomized trial 
and cost-effectiveness analysis should 
help in formulating public health poli-
cies for the wider implementation of 
oral cancer screening.  ■
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dólares de los Estados Unidos (US$) de 2004. Se calculó el costo 
marginal por año de vida ganado para todas las personas elegibles 
y para las personas de alto riesgo (es decir, consumidores de 
tabaco o alcohol).
Resultados La proporción de cánceres de boca detectados en 
un estadio inicial (es decir, estadio I o II) fue mayor en el grupo 
de intervención que en el grupo de control (42% frente a 24%, 
respectivamente). El costo marginal por año de vida ganado fue 

de US$ 835 para todas las personas elegibles para el cribado, y 
de US$ 156 para las personas de alto riesgo. El cribado mediante 
inspección visual costó menos de US$ 6 por persona.
Conclusión La opción más costoeficaz para cribar el cáncer de 
boca mediante inspección visual consiste en ofrecer el tamizaje a 
la población de alto riesgo. El cribado focalizado de tales grupos 
garantiza que ese tipo de examen se pueda ofrecer a un costo 
razonable en los entornos con recursos limitados.

ملخص
الية تحري سرطان الفم لقاء التكاليف: نتائج دراسة عنقودية معشاة مضبَّطة بالشواهد في الهند فعَّ

الهدف: تقيـيم تحري سرطان الفم بالمعاينة البصرية.
مقاطعة  في  بالشواهد  مضبَّطة  معشاة  عنقودية  دراسة  في  ع  ِ شُر الطريقة: 
ص  )العناقيد( خصِّ المجموعات  13 من  بين  الهند. ومن  فاندرم، كيرالا،  تري 
بينما  1996 و2004،  عامي  بين  التحري  3 جولات من  لـ  للخضوع  منها   7
قدمت الرعاية المعيارية في 6 من هذه المجموعات )الشواهد(. وقد استخدم 
مختلف  تصاحب  التي  التكاليف  لحساب  الأنشطة  على  يرتكز  أسلوب 
المستخدمة  الموارد  حول  المعلومات  جمعت  كما  التحري،  دراسة  مكوّنات 
وحول الأحداث السريرية في كل جناح من جناحي الدراسة من خلال قواعد 
المعطيات الخاصة بالدراسة وقد قدّرت التكاليف الإجمالية لكل مجموعة بما 
يعادل قيمة الدولارات الأمريكية في عام 2004. وحسبت التكلفة التـراكمية 
لسنوات العمر التي أنقذت لكل الأفراد المؤهلين وللأفراد المعرَّضين لخطورة 

عالية )من يتعاطى التبغ أو الكحول(.

مرحلة  في  كشفها  أمكن  التي  الفم  نسبة سرطانات  كانت  لقد  الموجودات: 
مبكرة )المرحلة I أو II( أعلى لدى الجناح الذي جرى فيه التدخل )42%( مما 
رة بسنوات  هي عليه لدى جناح الشواهد )24%(. أما التكاليف التراكمية مقدَّ
العمر التي أنقذت فكانت 835 دولار أمريكي لجميع الأفراد المؤهلين للتحري 
و156 دولار أمريكي للأفراد المعرَّضين لخطورة عالية. وقد كان تحري سرطان 

الفم بالمعاينة البصرية يكلّف أقل من 6 دولارات أمريكية للفرد.
الفم  سرطان  لتحري  التكاليف  لقاء  الية  فعَّ الأساليب  أكثر  إن  الاستنتاج: 
فالتحري  عالية؛  لخطورة  المعرَّضين  للسكان  إجراؤه  هو  البصرية  بالمعاينة 
ه لهذه المجموعة سيضمن إمكانية إجراء هذا التحري بتكاليف معقولة  الموجَّ

في المناطق المحدودة الموارد.
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