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Geographic epidemiology in a small area: cancer 
incidence in Baakline, Lebanon, 2000–2008
S.M. Adib,1 N. Tabbal,2 R. Hamadeh 3 and W. Ammar 4

ABSTRACT Aggregate data of the National Cancer Registry in Lebanon cannot discriminate cancer incidence in small 
areas. Trained community members surveyed the permanent population of the Baakline municipality using the verbal 
autopsy approach. We surveyed 1042 households with at least 1 member living permanently in Baakline during 2000–
2008. Data covered 4330 persons yielding 34 143 years of observation and 56 new cases of cancer were reported. 
Median age at diagnosis varied significantly between men (77 years) and women (56 years). The most common types 
were lung cancer (20%) followed by colorectal (12.5%) and breast (9%). Estimated crude cancer incidence rate was 164 
cases/100 000 persons/year, significantly higher in men (194) than women (130), and much lower overall than the 
national figure (218). The permanent Baakline population is older than that of Lebanon itself, yet the cancer incidence 
rate is markedly lower than the national figure. This finding pleads for serious efforts to preserve the low environmental 
contamination and the healthy lifestyles in food and tobacco abstinence that have protected the population so far. 
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الوبائيات اجلغرافية يف منطقة صغرية: معدل حدوث الرسطان يف بعقلني، لبنان: 2008-2000
سليم أديب، نبيل طبال، راندة محادة، وليد عامر

اخلالصـة: ال تتيح البيانات املرتاكمة التي يقّدمها السجل الوطني للرسطان يف لبنان متييز معدالت حدوث الرسطان يف املناطق الصغرية. وقد أجرى 
أعضاء مدربون يف املجتمع مسوحات للسكان الدائمني يف بلدية بعقلني باستخدام أسلوب الترشيح اللفظي. وشمل املسح 1042 من املنازل التي كان 
فيها أحد السكان عىل األقل يعيش يف بعقلني بشكل دائم يف الفرتة 2000-2008، وهكذا فقد غطَّت البيانات 4330 شخصًا بام يعادل 34143  سنة من 
املالحظة. وخالل فرتة املالحظة أبلغ عن 56 حالة رسطانية جديدة، وكان وسطي العمر وقت اإلبالغ يتفاوت تفاوتًا ُيْعَتدُّ به إحصائيًا بني الرجال )77 
عامًا( والنساء )56 عامًا(. وكان أكثر أنامط الرسطان شيوعًا رسطان الرئة )20%(، يتلوه رسطان القولون واملستقيم )12.5%( ورسطان الثدي )%9(. 
وكان املعدل اخلام التقديري حلدوث الرسطان 164 حالة لكل مئة ألف شخص/عام؛ وهو أعىل بمقدار ُيْعَتدُّ به إحصائيًا لدى الرجال )194( مما هو 
عليه لدى النساء )130(، وأقل بكثري من جممل الرقم الوطني )218(. وكان السكان الدائمون يف بعقلني أطول عمرًا من أعامر جممل اللبنانيني، إال أن 
معدل حدوث الرسطان أقل بشكل واضح من الرقم الوطني. وتلفت هذه النتائج النظر إىل أمهية احِلَفاظ املتواصل عىل التلوث البيئي املنخفض، وإىل 

أمهية أنامط احلياة الصحية يف الغذاء، واالمتناع عن التدخني يف وقاية السكان من الرسطان حتى اآلن.

Épidémiologie géographique dans une petite zone : incidence du cancer à Baakline (Liban) entre 2000 et 2008

RÉSUMÉ Les données globales du registre national du cancer au Liban ne permettent pas de distinguer l'incidence 
du cancer dans des petites zones. Des membres de la communauté formés ont interrogé la population 
permanente de la municipalité de Baakline à l'aide de la méthode de l'autopsie verbale. Nous avons enquêté 
auprès de 1042 ménages au sein desquels au moins un membre a habité de manière permanente à Baakline 
entre 2000 et 2008. Les données concernaient 4 330 personnes, pouvant représenter 34 143 années d'observation. 
Pendant les neuf années de la période d'observation, 56 nouveaux cas de cancer ont été rapportés. L'âge médian 
au moment du diagnostic variait significativement entre hommes (77 ans) et femmes (56 ans). Les types de cancer 
les plus courants étaient le cancer du poumon (20 %), le cancer colorectal (12,5 %) et le cancer du sein (9 %). Le taux 
brut estimé de l'incidence du cancer était de 164 cas/100 000 personnes/an ; il était nettement plus élevé chez les 
hommes (194) que chez les femmes (130), et globalement bien plus faible que le taux national (218). La population 
permanente de Baakline est plus âgée que celle du Liban, cependant l'incidence du cancer est très inférieure 
au chiffre national. Ce résultat appelle d'importants efforts pour préserver le faible degré de contamination 
de l'environnement et les modes de vie sains, notamment pour ce qui est de l'alimentation et de l'abstinence 
tabagique, qui ont protégé la population jusqu'à aujourd'hui. 
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Introduction

Systematic epidemiological  data 
concerning cancer in Lebanon have 
become available on a regular basis only 
recently through the National Cancer 
Registry [1]. Most recently the inci-
dence of cancer was estimated at about 
180 cases per 100 000 population per 
year (2008), for a total annual case-
load approximating 8000 new cases 
(unpublished data, Ministry of Health, 
2008). Because of the relatively small 
number of new cases occurring annu-
ally in Lebanon, aggregate data of the 
National Cancer Registry cannot dis-
criminate cancer incidence accurately 
even at the mohafazat (governorate) 
level. In particular, the way data are 
collected cannot respond to the needs 
of the population in specific areas of 
Lebanon to know more about trends in 
cancer incidence particular to their area. 

Traditions in Lebanon still require 
that a deceased person should be buried 
in his/her original city, regardless of the 
place where death occurred. A person 
whose roots are in Baakline is highly 
likely to be buried there, even if the death 
occurred elsewhere in Lebanon or even 
abroad. When the body of a person 
who died abroad is not repatriated, the 
passing will be marked by the extended 
family in some form of social ceremony. 
As cancer incidence increases in Leba-
non and worldwide, grieving ceremo-
nies for persons dying from cancer will 
also increase. In a small community 
such as Baakline, this increase in cancer-
associated deaths can become rapidly 
perceptible, notwithstanding the place 
of residence of the deceased person at 
time of diagnosis. In addition, a diagno-
sis of cancer is more frequent than in the 
past, and the stigma against disclosing 
it is eroding. All these factors may give 
the impression that cancer is becom-
ing a much more serious problem than 
elsewhere. This impression can only be 
validated using quantitative methods, 
such as the measure of the actual cancer 
incidence in Baakline. 

The Lebanese population is re-
corded in vital statistics not by place of 
residence but rather by place of family 
origin. A person recorded in Baakline 
may have been born outside the city, 
lived all their life elsewhere, and never 
even seen it in their entire lifetime. In 
reality, even among those born in Baak-
line, internal migration or expatriation 
will result in a large proportion, if not 
the majority, living most of their lives 
outside the city. Therefore, records in 
Baakline (and any other small town or 
village in rural Lebanon) will forever 
suggest a larger demographic dimen-
sion than in reality. When a person dies, 
they will be ultimately recorded as dead 
in Baakline, regardless of the place men-
tioned on the death certificate. These 
factors make it difficult to decide on the 
denominators to be used for the estima-
tion of cancer incidence in a specific 
area, and on which cases should actually 
be included in the numerator. Hence, 
measuring local cancer dynamics can 
best be done when the confines of a 
stable, clearly defined population are 
defined first. 

Other arguments plead in favour 
of a down-up approach from popula-
tion to disease. Cancer is associated 
with endogamy, cultural lifestyle norms 
(food, drinks, tobacco use, etc.) and 
common environmental exposures 
[2]. Changes in those variables, which 
happen when people leave their origi-
nal community, will lead to changes 
in cancer risks. Consequently, cancer 
incidence in Baakline or elsewhere can 
be assessed in a valid way only among 
those living there long enough to be ex-
posed to a potential risk on a long-term 
basis, and to allow for that exposure to 
progress to pathology. 

In 2009, a request was filed by the 
population of Baakline and surrounding 
areas, in the mountain caza (district) 
of Chouf (Central Lebanon) with the 
local Member of Parliament to provide 
evidence for or against a perceived in-
crease in cancer incidence. This study 
responds to that community request. 

Baakline is a mid-sized, semi-rural, 
mountain town (altitude 900 m) 45 km 
south-east of Beirut. It has about 2800 
households with a relatively affluent 
population of about 17 000, but the 
proportion of those who are actual year-
long permanent residents is unknown. 

The objectives of the field investiga-
tion reported here were: to establish 
a yearly denominator of permanent 
residents of the Baakline area for 2000–
2008; to count all cases of death in each 
of those years, for all reasons, for all 
cancers, and for each type of cancer; 
to compute age-adjusted mortality and 
cancer-specific mortality rates in the 
Baakline area, and to compare those 
with national figures. 

Methods

We carried out a door-to-door sur-
vey using the verbal autopsy method 
to measure the cancer incidence in 
Baakline between 2000 and 2008. All 
households with permanent residents 
existing within the confines of the mu-
nicipality of Baakline were assessed. For 
the purposes of this survey, a permanent 
resident of Baakline was defined as a 
person who had no other permanent 
residence outside those confines before 
2009. 

The project was presented to the 
population in a town meeting and 
vetted by the “neighbourhood com-
mittees” representing families in each 
sector of Baakline. A data checklist 
was established to be completed in 
face-to-face interviews. This included 
household variables, information on 
cancer cases, and some selected en-
vironmental factors whose potential 
association was deemed of interest to 
the community. We trained 25 women 
from the neighbourhood committee 
(a women's association) on the inter-
view checklist during 2 special sessions. 
This prepared then in a standardized 
way to deal with all possible situations 
that might arise when conducting the 
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cancer incidence rate was calculated us-
ing a denominator of person-years, and 
presented as incidence rate per 100 000 
persons per year. 

Demographic, clinical and environ-
mental characteristics of cancer cases/
households identified in the survey 
were presented as mean with standard 
deviation (SD) and median or frequen-
cies and percentages, depending on 
the variable involved. Differences were 
tested using adequate procedures and 
significance was established at P ≤ 0.05. 

Results

Description of the 
participating population
The surveyors identified 1042 house-
holds with at least 1 member living 
permanently in Baakline during the 
period of the survey (October 2009–
March 2010). This represents about 
1/3 of all households in Baakline. A few 
households refused initially to allow the 
survey team access, however, informal 
contacts and further clarification of the 
aims of the research resulted in a rever-
sal of the refusal. 

The family size per household 
was on average 4.8 (SD 1.8; median 

5) persons. Only 5.5% of households 
included only 1 person and about 3% 
included ≥ 8 members (Figure 1). 

The total number of individuals 
who were permanent residents at any 
time between 2000 and 2008 was 4330 
persons. We found 47.8% were ≥ 40, 
(mean 39.8, SD 22.7) years. Compared 
to the general Lebanese population, 
the population surveyed in Baakline 
was older (median 29.8 years nationally 
versus 38.0 in Baakline) (Table 1) [2]. It 
included a lower proportion of women 
(46.4%) compared to national figures 
(49.7%) [3]. There were no meaningful 
differences in mean age between men 
and women. The survey population 
contributed a total 34 143 person-years 
of observation. 

There were a number of reasons 
why a full 9-year observation period 
could not be obtained for 672 individu-
als; these included: travelling away from 
Lebanon (40%), moving away from 
Baakline (36%), death (23%) or birth 
(1%). 

The crude death rate from all causes 
was 4.6 per 1000 per year; the crude 
birth rate was 0.2 per 1000 per year. 
Details on the age-sex distribution of 
the survey population compared to 
the general Lebanese population at 
mid-interval (CAS 2004) are shown in 
Table 1. 

Cancer experience in Baakline
During the 9-year observation period, 
56 new cases of cancer were reported; 
62.5% were in men (versus 50% nation-
ally) [1]. In 5 cases, the respondents 
were unable to clearly state the cancer 
sites, and another member of the family 
more acquainted with the details of that 
case was consulted. The mean age at 
diagnosis was 66.6 (SD 18.8; median 
71.5) years. The median age at diagnosis 
varied significantly between men (77 
years) and women (56 years) (P < 0 
.01). The most common sites were lung 
(20%) followed by colorectum (12.5%) 
and breast (9%). Case-fatality was 57%, 
greater in men (63%) than in women 

interviews. Following training, the sur-
veyors started canvassing their respec-
tive neighbourhoods door-to-door to 
further explain the aim of the survey to 
the community and to obtain volun-
tary participation. In each household, 
1 respondent was requested to provide 
accurate information on permanent 
household members who were still alive 
and also those who had died between 
2000 and 2008. The entire encounter 
did not last more than 20 minutes. 

When reluctance to share informa-
tion was perceived in a household, a fe-
male committee member from another 
neighbourhood was brought into the 
process, and this simple step most often 
resulted in agreement to participate. 

The process was confidential but 
not anonymous. Activities were super-
vised by a senior staff member located 
at the Municipality, who was in charge 
of trouble-shooting and had easy access 
to the research team in Beirut. Names 
and telephone numbers were obtained 
for validity and accuracy checks, which 
were conducted by the supervisor on 
questionnaires with missing, unclear or 
inadequate responses. 

The age-sex composition of the per-
manent population, alive and dead be-
tween 2000 and 2008 was analysed. The 
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Figure 1 Distribution of family size in the permanent population (n = 4337) of 
Baakline, Lebanon, 2000–2008 
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(52%) (Table 2). The cancer-specific 
death rate was 1.3 per 1000 per year (n= 
46). Figure 2 presents the relative distri-
bution of cancer diagnosis by year which 
shows random patterns with no clear 
trends over time, suggesting an average 
of 6–7 new cases to be expected per year, 
in the absence of major shifts in the com-
position and exposures of the population. 

Based on figures observed, a crude 
cancer incidence rate of 164 new cases 
per 100,000 persons per year could 
be estimated for the total population; 
significantly higher in men (194) than 
women (130). Overall cancer incidence 
unadjusted for age was lower in Baak-
line compared to the national figure 
(218 cases per 1000 in 2004). Adjusting 
for age would have brought the Baakline 
figures even lower, since its population 
was older than the national mean age, 
and was therefore judged to be of no 
added value to the study. The crude can-
cer incidence rate was higher than the 
national figure for men but for women 
it was lower (Table 3). 

Environmental factors
Tables 4 and 5 provide details on several 
environmental factors such as sources 
of water used in the household and 
the indoor environment. Microwaves 
which may be sources of potentially 
dangerous radiations were present in 
45% of households. Most households 
were free of any indoor smoke, either 
from cigarettes or narghileh (shisha). In 

Table 1 Age and sex distribution of the permanent population of Baakline, Lebanon, 2000–2008

Age (years) Males Females Total

No. % No. % No. %

0–14 318 13.7 284 14.1 602 13.9

15–34 689 29.7 665 33.1 1354 31.3

35–64 915 39.4 747 37.2 1662 38.4

> 65 399 17.2 313 15.6 712 16.4

Total 2321 100.0 2009 100.0 4330 100.0

Mean (SD) 40.5 (22.7) 39.0 (22.5) 39.8 (22.7)

Mediana 39.0 36.0 38.0
aIn comparison, median age in Lebanon is: males 28.7 years, females 31.0 years, total 29.8 years [3]. 
SD = standard deviation.

Table 2 Demographic and prognostic characteristics of cancer cases in Baakline 
2000–2008 (n = 56)

Variable No. %

Sex

Male 35 62.5

Female 21 37.5

Age (years)

0–14 0 0.0

15–34 5 8.9

34–64 17 30.4

>64 34 60.7

Location of cancer

Lung 11 19.6

Colon 7 12.5

Breast 5 8.9

Blood (leukaemia) 4 7.1

Liver 4 7.1

Stomach 4 7.1

Uterus 4 7.1

Kidney 3 5.4

Blood (lymphoma) 3 5.4

Prostate 2 3.6

Larynx 2 3.6

Bone 2 3.6

Bladder 1 1.8

Eye 1 1.8

Soft tissue 1 1.8

Prognosis by 2009

Death from cancer 32 57.1

Death from other cause 1 1.8

Alive 23 41.1

Mean age at diagnosis Mean (SD) median

Men 70.6 (17.7) 77.0

Women 57.1 (17.9) 56.0

All 66.6 (18.8) 71.5

SD=Standard deviation.
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almost all those which had smokers, the 
number rarely surpassed 1 per house-
hold. Few households were in direct 
proximity to agricultural land using 
pesticides (7.4%) or to electromagnetic 
fields generated by high-voltage electric 
power lines (2.7%). Comparison of 
households with and without cancers 
did not show any significant differences 
for any of these selected environmental 
factors. 

Discussion

From the outset, the characteristics of 
the permanent population of Baak-
line which would be included in this 
door-to-door survey were particular. 
Compared to the Lebanese popula-
tion, it was significantly older (2011 
estimates) [3]. The proportion of those 
aged 60 and more was 22%, compared 

to 10% in the overall population [4]. 
This clearly reflects the depletion of the 
rural population through migration, 
which leaves older persons behind. 
Another finding emerged also from the 
survey: the proportion of elderly men 
was unexpectedly higher than that of 
elderly women. This unusual situation 
very likely reflects the social reluctance 
of children to leave an elderly mother, 
more than an elderly father, alone in 
the mountains as they move away, and 
the higher probability that elderly men 
more than elderly women would resist 
moving away, even when left alone in 
the house. 

In the permanent population of 
Baakline, the incidence of cancer, un-
adjusted for age, was lower than the 
national rate (Table 3) [1] (adjustment 
was deemed irrelevant to the purpose 
of this study, since the population of 
Baakline is older than the population 

of Lebanon as a whole, and adjustment 
would therefore have increased the 
gap in rates). The difference was most 
marked in women, where incidence in 
Baakline was almost half the national 
rate. Another epidemiological differ-
ence was for age at diagnosis, favouring 
Baakline’s men (median age 77 years) 
compared to men in Lebanon as a 
whole (median age 63 years) [3]. There 
were no differences in this regard in 
women (median age 56 years). 

The favourable findings for cancer 
in Baakline may be largely attributable 
to the healthy environment, as indicated 
some selected variables measured in 
this survey. Arguably, factors directly 
associated with lifestyle would also con-
tribute to this finding. Those factors 
were not included in this survey because 
they cannot be validly measured for 
several persons over a 9-year period us-
ing 1 interview with 1 proxy respondent. 

Although no other studies have been 
done in this area and no data are availa-
ble,  empirical observation and informal 
exchanges with community members 
largely suggest that lifestyles remain for 
the most part traditional and healthy. 
The protective effects of the mountain 
environment and/or lifestyle are further 
confirmed in the interpretation of epi-
demiological differences. When the risk 
factors are intrinsic, cancer occurs at the 
same age as in the rest of the population. 
The most common cancer in women, 
breast cancer, is caused by reproductive 
factors, and therefore occurs at the same 
age everywhere. Patterns of reproduc-
tive life are believed to remain tradi-
tional in Baakline (early age at marriage, 
larger families, longer breast-feeding 
periods, etc.) and may lead to a lower 
incidence of risk factors, and therefore 
lower incidence rates. These patterns 
will change inevitably with younger 
women, and therefore cancer in women 
may increase in the coming years, thus 
indicating the importance of awareness 
regarding early breast cancer detection 
as years pass by. 
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Figure 2 Relative frequency of incident cancer cases in Baakline, Lebanon, 
2000–2008 (n = 56) 

Table 3 Unadjusted cancer incidence rates (per 100 000 population) in the 
Baakline population (2000–2008) and in the Lebanese population 

Sex Baakline Lebanona

Male 194 157

Female 130 224

All 164 218
aNational Cancer Registry, 2004 [1].
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Men also display a significant resist-
ance to cancer, which occurs in Baakline 
almost 15 years later than elsewhere 
in most cases. For men in general, the 
most common cancers were of the 
lung and colon, both widely associ-
ated with lifestyle, e.g. smoking and 
a diet low in fibre and rich in animal 
fats [2]. The behavioural risk factors 
we assessed are probably less promi-
nent in Baakline, which may explain the 

delay in cancer incidence compared 
to elsewhere. However, the frequent 
finding of behaviourally-associated can-
cers among older men suggests that 
they may be a special risk group in the 
population, whose social environment 
should be investigated and improved, 
if possible. 

There are very few studies specifically 
assessing differences in cancer incidence 
in mountainous and non-mountainous 

Table 5 Sources of environmental pollution of households (n = 1042) of the 
permanent population of Baakline, Lebanon, 2000–2008

Source No. %

Indoor environment

Microwave ownership 469 45.1

No cigarette smokers in the house 605 58.5

No narghileh users in the house 819 79.1

Outdoor environment

Proximity of agricultural land 76 7.4

Proximity of high-voltage power lines 18 2.7

areas. A study from Kyrgyzstan found a 
lower incidence of oesophageal, pulmo-
nary and breast cancers in ethnic groups 
historically living in mountainous areas 
[5]. The difference was attributed to the 
adaptation of those groups to moun-
tain hypoxia, which may “function like 
a brake for the development of cancer 
tumours”. However, this study did not 
consider an alternative/contributing 
attribution to lifestyles between the tra-
ditional ethic groups in the mountains 
(mostly Kyrgyzs) compared to “new-
comers” (Kazakhs and Russians). 

A certain level of interaction seems 
to exist between environmental and 
lifestyles factors associated with health 
outcomes. There are numerous ways 
through which the environment can 
interact with other factors to create situ-
ations with varying effects on health. A 
cohort study in Japan found that vegeta-
ble dishes high in salt specific to moun-
tain areas may cause a more severe form 
of stomach cancer [6]. In China, the 
northern mountains are areas of “unde-
veloped living conditions” with higher 
prevalence of H. pylori infection, leading 
to increased rates of upper gastro-intes-
tinal cancer with rising altitudes [7]. 

Conclusions

This is the first assessment of cancer 
epidemiology ever conducted in a geo-
graphically/demographically specific 
area in Lebanon. Although the Baakline 
population is older than that of Lebanon 
as a whole, the cancer incidence rate 
is remarkably lower than the national 
figure. Further research may look at 
specific protective factors which make 
this population less vulnerable to cancer 
even as it grows older. 

Our findings are an indication that 
serious efforts should be made to main-
tain the low contamination of the town’s 

Table 4 Water sources for households (n = 1042) of the permanent population of 
Baakline, Lebanon, 2000–2008

Water source Never Sometimes Always

No. % No. % No. %

Drinking water

Private well 606 89.4 5 0.7 67 9.9

Sterilized bottles 318 37.8 207 24.6 317 37.6

Tanker 588 87.4 68 10.1 17 2.5

Tap water 200 22.3 49 5.5 649 72.3

Spring 440 59.1 89 11.9 216 29.0

Rainwater reservoir 645 96.0 6 0.9 21 3.1

Cooking water

Private well 594 89.3 18 2.7 53 8.0

Sterilized bottles 540 79.5 71 10.4 69 10.1

Tanker 562 86.1 75 11.5 16 2.4

Tap water 83 8.9 29 3.1 823 88.0

Spring 504 67.2 53 7.1 193 25.7

Rainwater reservoir 627 95.7 7 1.1 21 3.2

Service water

Private well 593 85.2 22 3.2 81 11.6

Sterilized bottles 628 94.3 13 2.0 25 3.8

Tanker 566 77.7 16 2.2 146 20.1

Tap water 59 6.5 17 1.9 829 91.6

Spring 565 77.5 16 2.2 148 20.3

Rainwater reservoir 619 94.5 8 1.2 28 4.3
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environment, and the healthy lifestyles 
which have served the population so 
well up till this survey. The decreas-
ing fraction of Lebanese who maintain 
their permanent residence in tradition-
al pristine mountainous areas such as 
Baakline should be encouraged by the 
evidence we present to know that they 
are less prone to cancer than the rest of 
the population. 
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