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Abstract

Cohort studies are the preferred design in observational epidemiology, but few involving the general population
have been performed in Asia, and most concern affluent urban populations.The Khon Kaen study has recruited
about 25,000 subjects, aged mainly 35-64, from villages in the relatively underdeveloped north-east of Thailand. All
subjects underwent simple physical examination, completed an interviewer-administered questionnaire (including
sections on lifestyle, habits, and diet) and donated specimens of blood, which were processed and stored in a biological
bank at -2C°C. Female subjects (about 16,500) were offered screening by Pap smear, and specimens of cells from the
cervix were stored at -20C. This paper describes the methodology of the study, and the characteristics of the
participants. Almost all subjects are peasant farmers, with low annual income and body mass, although 14.6% of
women had a BMI in the obese range (>30 kgAn Smoking was common among men (78% regular smokers, most
of whom used home-produced cigarettes), but rare among women. Fertility levels were relatively high, with a more
than half the women having four or more live births. 23.4% of subjects were infected with the liver fluke Opisthorchis
viverrini, known to be highly endemic in this region. Follow-up of the cohort is by record-linkage to the provincial
cancer registry. By 2003, 762 cancer cases had occurred, the most common being cancers of the liver (363 cases) and
cervix uteri (44 cases). The antecedents of these cancers are being investigated using a nested case-control approach.
The cohort will yield increasing numbers of cancers for study in the next decade, giving important information on
the relative importance of dietary and lifestyle factors in a rural population, undergoing gradual transition to a
more westernised lifestyle.
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Introduction techniques, rather, hypotheses can be refined new and more
advanced technology exploited at the time of analysis. This
Cohort studies are generally accepted to be the mostay well be after many years of follow-up.
useful and valid type of investigation in observational In Asia, rather few cohort studies of the general
epidemiology. Their strength lies not only in permitting thepopulation have been carried out; they include the pioneering
investigation of multiple disease endpoints, but also istudy of Hirayama in Japan (Hirayama,1990), which was
providing an unbiased measurement of exposure before thmited to questionnaire data, but which documented the
onset of clinical disease. Large scale, multi-purposassociation between some dietary habits and all causes
prospective studies are currently being conducted in severalortality as well as between some reproductive factors and
western countries. Questionnaire data are integrated witireast and gynaecological cancers. More recent studies
biological samples that are stored at low temperature fanclude the Japan Public Health Center-based prospective
future assessment. This strategy has the advantage that $hedy on cancer and cardiovascular diseases (JPHC study)
study is not limited by the extent of current knowledge oflwasaki et al., 2003), and ongoing studies in Shanghai,
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China (Yuan et al., 1996; Zhang et al., 2005), and KoreRata collection

(Yoo et al., 2002). These have all been concerned with Information collected from subjects was in the form of

relatively urbanised populations. responses to a structured interview, and findings on
The Khon Kaen cohort study began in 1990. It wagxamination; biological samples were collected for later

initially conceived as a community-based early detectioanalysis.

and health education project, designed to improve the

outcome of cancer and some other non-communicablaterview

diseases, in the rural population of Khon Kaen Province in The structured questionnaire included the following

Northeast Thailand. The north-eastern region is the leasections:

developed part of Thailand. In 1992 the protocol was revise€ll) Demographic and socio-economic characteristics

with improvement and extension of the questionnaire if2) Usual diet including alcohol consumption, by means of

particular by the addition of a dietary section, and the storage food-frequency questionnaire. The questionnaire was

of biological specimens on all participants. developed taking advantage of the results of a dietary survey
An initial objective of the study was to investigate theconducted in 1992 by means of 24-hour dietary recall

epidemiology of liver cancer, and specifically, interviews of a representative population sample of 172

cholangiocarcinoma, which is particularly common in thissubjects. Food composition tables for the Thai population

population (Vatanasapt et al., 1990). Later, the scope of threere obtained, and analysis of the 24-hour recall data

study was expanded to permit study of disease endpoiraowed identification of the most important dietary sources

and causes of mortality other than liver cancer. of nutrients, fibre, vitamins, etc. The food frequency

In this paper, we present the methods of recruitment of thguestionnaire was designed to include items that are common

study subjects, and describe the characteristics of the coharntthe Thai diet. It is oriented to the estimation of usual intake

in terms of frequencies of the variables collected, and theirf energy, animal and vegetable proteins, fat, fibre,

interrelationships. The methods of follow up, and likely studycarbohydrates, equivalent vitamin A and vitamin C, using

power are also presented. food composition tables developed in Thailand (Viriyapanich
et al., 1990). In addition, the questionnaire includes food

Materials and Methods items which do not contribute significantly to the intake of
these nutrients, but which are a source of aflatoxins, pre-

Recruitment formed nitrosamines, nitrate, nitrite or opisthorchis viverrini

In the first two years the target group was the populatiofOV).
age 30 and above; in 1992 this was changed, so that t® The subject’s current or last occupation, recorded
study concentrated upon the age groups providing tha&ccording to 48 pre-defined categories of the International
majority of cases of liver cancer and cervical cancer (ag8tandard Classification of Occupations (International Labour
35-64), as the cancers most likely to be the focus of th@rganisation, 1988).
initial analyses. (4) Tobacco smoking and betel nut chewing

At the beginning of the study (1990), Khon Kaen(5) Past history of active infection with OV and of treatment
Province comprised 20 districts (amphur). In 1994, localvith the drug praziquantel
government reorganisation increased the number of distric{6) Reproductive & sexual history and practices of
to 25, but in this presentation, the original 20 were retainecontraception and spouse’s occupation (for female subjects)
(Figure 1). Each district contains about 10 sub-districts
(tambon). One or two tambon were randomly selected iMedical Examination
each district, and recruitment took place in all of the villages The subjects underwent visual inspection of the oral
within it, the eligible population being interviewed and cavity and ultrasound examination of the abdomen. Women
examined during 2—-3 weeks of field-work, depending oneceived a gynaecological examination during which a
the size of the resident population. First the Head of theervical Pap smear was taken and their breasts were
village was contacted and the aim of the interventioexamined by palpation. Blood pressure, height and weight
explained. Lists of the resident population were obtainedyere measured and recorded.
and files of eligible people prepared. The village was visited
by the study team, with a mobile unit equipped with arBiological specimens
ultrasound machine. The unit was then installed in th8lood: Subjects enrolled donated ~10 ml of venous blood.
village, and the population invited to participate. VillageThis was separated into two sets of three 1 ml aliquots of
residents willing to participate were informed of theplasma, buffy coat and clot respectively. Each set is stored
examinations and procedures they would undergo, as wéifl separate freezers at -20 °C. An additional plasma sample
as details of tests and exams performed and rationale whs used to assess anti-OV antibody, and fasting blood sugar.
keeping part of their biological samples for future researchaeces: Presence of OV eggs was also assessed in faeces
investigations. Those who accepted to participate signedusing a semi-quantitative count (Stoll's egg count).
consent form. Cervical cells: Cervical cells were collected from women

using a spatula. A Pap smear was prepared, and examined
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for abnormal cytology in the laboratory. All Pap smears were
archived for future reference. A sample of cells was
suspended in Phosphate Buffered Saline (PBS), centrifuged
at 2,000 rpm for 15 mins, re-suspended in 50 ml of PBS
and separated in two aliquots also stored atG20

Total 24,528 subjects

Referral

Participants who were found to be positive for OV-eggs
in faeces, had an abnormal Pap test, elevated blood pressur
or blood sugar were informed, and advised to seek treatment.

Follow-up
Follow-up of this cohort is being carried out by linkage
of the study database with the deaths register for Khon Kaen
Province, and the Khon Kaen Provincial Cancer Registryrigure 1. Khon Kaen Province: Map Showing of Subjects
(Vatanasapt et al., 1992). The cancer registry is populatiofiRecruited by District (Amphur)
based and collects data on new cases of cancer occurring in
the resident population. Record linkage between the files akgistry file) before the date of recruitment. These subjects
the cohort and those of the cancer registry and of deathere excluded from the cohort data file. This left a total of
certificates is carried out using the RECLINK progtam 24,528 subjects (8,021 men and 16,507 women), with the
numbers in the different districts ranging from 139 to 5,293
Data Entry (Figure 1). Blood specimens were obtained and stored for
A large amount of information is available on each19,484 of the cohort, Pap smears from 10,553 women were
subject. It was anticipated that analyses of the associatiorad, and cervical cells from 10,002 women were stored.
between different cancers and their antecedents woulthe age and sex distribution of the whole cohort is shown
generally make use of the nested case-control approadah Table 1, together with the sample of 1,000 subjects, for
(Samet & Munoz 1998), so that detailed information iswhom data entry was carried out.
required only for the relevant cases and a selected subset of The great majority (85%) of the subjects gave their
non-cases (controls). For this reason, only the basiaccupation (or husband’s occupation for women) as farmer,
demographic data required for record linkage purposes hawad most (92%) had received only primary level education.
been entered for all subjects, although the laboratory testhe median income per household was Baht 21,600 (US $
of clinical relevance to participants (i.e. OV, Pap smear an840) per year.
blood sugar) were performed on all subjects, the results Few women were smokers (1.4%), but 83.6% of men
communicated to them, and recorded in the study databaseere smokers (ever or current) and 78.4% reported smoking
To examine the characteristics of the study cohort, a randonegularly (every day). For the men who were regular
sample, stratified by age, of 500 men and 500 women agetinokers, 82.8% smoked yamuan (a home-made cigarette,
30-69, was selected and information from the questionnaireomprising locally-cured tobacco wrapped in a banana leaf
physical and laboratory examinations coded and entered.or paper (Mitacek et al., 1991). Among these yamuan
smokers, 98.8% reported smoking every day, with 47.0%
Results smoking 1-9 cigarettes per day, 34.3% smoking 10-19

cigarettes per day and 18.7% smoking 20 or more cigarettes
At the end of the recruitment, by April 2001, some 24,80(er day.

subjects had been enrolled. Of this number, some subjects The habit of chewing betel nut is more common in
were found to have been diagnosed with cancer (from th@omen than in men: 24.0% of women reported ever having

Table 1. Age and Sex Composition of the Study Cohort, and of the Sample of 1,000 Subjects used for Analysis

Age Males Females
Cohort Sample Cohort Sample
Number % No. % Number % No. %
<30 10 0.1 _ _ 130 0.8 _ _
30-39 800 10.0 52 10.4 2,326 14.1 73 14.6
40-49 2,548 31.8 167 33.2 5,519 334 174 34.7
50-59 2,841 354 184 37.1 5,492 33.3 173 34.5
60—-69 1,476 18.4 97 19.3 2,582 15.6 80 16.2
70+ 346 4.3 _ _ 458 2.8 _
Total 8,021 100 500 100 16,507 100 500 100
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Figure 2. Prevalence (%) of betel nut chewing by age  Figure 3. Distribution of BMI (% of subjects) within
(female) age groups, by sex

chewed betel nut, and the prevalence was strongly relatézishown in Table 3; average age at first birth wast117.
to age (Figure 2). Only 1.2% of men reported betel nutyse of contraception is shown in Table 4. About one third
chewing. of the women had used oral contraceptives and 14%
Alcohol consumption is more common in men, withinjectable contraceptives. Use was strongly related to age,
77.2% reporting alcohol drinking (ever or current), comparednd much less common among older women, with only
with 29.6% of women. Out of these men drinkers, 7.0947.1% of women aged 60-69 reporting having used
reported daily consumption. Less than 1% women reportdtbrmonal contraception and 2.9% having used injectables.
daily drinking. Laokhao (rice whisky) is the most common60.5% of women had never used any hormonal
alcoholic drink in this area, 79.5% of alcohol consumergontraception.
among the men reporting Laokhao consumption. In women, In total, 23.4% of study subjects were positive for the
beer is the most common form of alcohol consumed, witpresence of ova of O.V. in the stool sample. Table 5 shows
77% of drinkers reporting beer consumption, but most werthe prevalence by age and sex. Prevalence of infection is
only occasional consumers (once a month). rather higher in men than in women. There is little difference
The distribution of the cohort subjects by Body Massaccording to age in men, but prevalence increases with age
Index is shown in Figure 3. Women are rather heavier than women. Table 6 shows intensity of infection, as eggs per
men (means for the cohort: women 24.5, men 22.5), argtam of faeces, in males and females. Heavy infections

BMI tends to increase with age. (counts of 1,800 per gram or more) are rather more common
Among the women recruited, the average age ah men.
menarche was late (1&2.6 years of age). Of the 10,553 women who received a PAP-test at the

All but 11 of the women in the sample were marriedtime of recruitment into the study, cellular abnormality was
Table 2 shows the distribution by parity (live and still births).observed in 236 (2.3%). The corresponding cytological
97.7% of women had one or more births, 46.2% of womediagnosis is shown in Table 7.
had had 1-3 full term pregnancies, 29.2% had 4-5 The average level of fasting blood sugar in this cohort
pregnancies, and 22.2% had 6 or more. The age at first birskabjects in men (3,202 subjects) was 9290 mg per 100

Table 2. Females: Total Births (live and still birth) by Age Group

Age Total sample  Total responding Total births

0 1 2 3 4 5 6 7 8+
30-39 73 71 0 4 33 22 8 2 1 1 0
40-49 174 158 5 12 39 42 29 22 5 3 1
50-59 173 168 4 6 17 29 39 18 25 15 15
60-69 80 75 2 3 4 7 7 13 8 11 20
Total 500 472 11* 25 93 100 83 55 39 30 36

* Unmarried women

Table 3. Females: Age at Ffirst Birth (by age)

Age Total sample Total responding Age at first birth

<18 18 19 20 21 22 23 24 25 >25
30-39 73 71 10 6 7 11 6 7 8 5 4 7
40-49 174 152 8 20 15 21 19 19 20 7 7 16
50-59 173 164 13 15 10 36 26 13 13 5 14 19
60-69 80 72 2 7 5 18 12 11 2 4 4 7
Total 500 459 33 48 37 86 63 50 43 21 29 49
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Table 4. Use of Contraception among Females
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Table 6. Intensity of Opisthorchis Viverrini (OV) Egg
Counts, by Sex

Age Contraception: ever used
Oral Injectable OV egg intensity Males Females

30-39 46.3% 37.3% per gram Number % Number %
40-49 31.8% 14.0% <500 522 32.0 938 36.7
50-59 32.3% 9.1% 500-1,799 490 30.1 837 32.7
60-69 17.1% 2.9% 1,800-9,999 474 29.1 616 24.0
Total 31.9% 14.0% 10,000+ 144 8.8 168 6.6

Total 1,630 100 2,559 100
Table 5. Prevalence of Opisthorchis Viverrini (OV)
Infection, by Age and Sex . .

Discussion
Age group Males Females

Total % OV positive Total % OV positive Although rather more than half of the new cancer cases

30-39 555 33.7 1,814 21.2 in the world occur in the so-called “developing” countries
40-49 2,039 27.3 4,464 19.8 (Parkin et al., 2005), the vast majority of epidemiological
50-59 2,342 26.3 4,449 22.0 studies investigating genetic and environmental antecedents
60-69 1,218 294 2,018 231 have been in North America and western Europe,
Total 6,154 27.9 12,745 21.3 representing only a fraction of the global population and

ml (range 51.9-393.8), in women (7,401 subjects)<R20!

their dietary patterns and lifestyle factors. There is an urgent
need to increase our knowledge of cancer aetiology through
studies elsewhere. Populations in the developing world

mg per 100ml (range 51.9-391.8). The percentage of subje
who had high level of blood sugar (>120 mg per 100 ml
was 11.8% and 12.3% in men and women respectively.
The pattern of cancer in Khon Kaen Province, as recorded
by the cancer registry in the years 1993-1997 is shown in
Figure 4, as the crude incidence (per100,000) for the age
group 30-69. Liver cancer is the most common cancer of
both men and women; second and third in importance are
cancers of the cervix and breast in women, and cancers of
the lung and large bowel in men (Parkin et al., 2002).
Record linkage between the database of the cancer
registry and the study cohort was carried out for the first
time in 2002, and again in February 2004. Table 8 shows
the numbers of new (incident) cancer cases identified in the
cohort subjects at the end of 2001 and 2003. As expected
from the incidence rates reported by the registry, liver cancer
is by far the most common cancer in the study population
(363 cases by the end of 2003) followed by lung cancer (46

cases), cancer of the cervix uteri (44 cases), and cancersr_%ure 4.

the breast and large bowel (42 cases of each).

Liver

Cervix

Lung

Breast

Ovary
Colon/Rectum
Thyroid

Stomach

Non-Hodgkin lymphoma

Fovide opportunities to investigate a wider range of
xposures (both qualitative and quantitative) than is possible
in “western countries”, and many countries are in a

560 . . .
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Crude rate (30-69) per 100,000

Incidence of Major Cancers in Khon Kaen
Province (ages 30-69) 1993-1997 (Parkin et al., 2002)

Table 7. Epithelial Cell Abnormalities in Women with Positive Pap Smear at Recruitment to the Khon Kaen Cohort

Study

Type of epithelial cell abnormalities Number %
Atypical squamous of undetermined significance (ASC-US) 89 37.7
Low grade squamous intraepithelial lesion (LSIL) 49 20.8
High grade squamous intraepithelial lesion (HSIL) 44 18.6
Squamous cell carcinoma 20 8.5
ASC-US & Atypical endometrial cells (NOS) 1 0.4
LSIL & Atypical glandular cells (NOS) 1 0.4
Atypical endometrial cells (NOS) 1 0.4
Atypical glandular cells (NOS) 28 11.9
Endocervical adenocarcinoma in situ 1 0.4
Adenocarcinoma 2 0.9
Total 236 100.0
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Table 8. Cancers Detected by Record Linkage between Study (Zhang et al., 2005). Other than this, an earlier cohort
the Khon Kaen Study Cohort and the Khon Kaen study had been set up in the population of Shanghai, China,
Population-based Cancer Registry although it originally included only men (Yuan et al., 1996;
Site ICD10-Code By end 2001 By end 200éondon et al., 2000), and a multi-centre study is in progress
- in Korea (Yoo et al., 2002).

Lip coo 5 5 The Khon Kaen cohort study evolved from a community

;\r/loc:]ugt:"l]e C(::(;JSZ_ C06 g 1411 project that aimed to improve health knowledge and practices
Nasopharynx c11 7 9 in th_e population, and to detect asymp_toma_tlc disease. The
Oesophagus ci5 4 4 province has an unusual cancer profile, with a very high
Stomach Cc16 16 19 incidence of liver cancer. These liver cancers are
Colorectum Cci1s-Cc21 36 42 predominantly cholangiocarcinomas, and results from
Liver C22 315 363 chronic infection with the liver fluke Opisthorchis viverrini,
Gallbladder etc. ~ C23-C24 12 13 acquired by the local habit of consuming small raw cyprinoid
Bronchus, lung  C33-C34 36 46 fishes along with the dietary staple of sticky rice. The
Other skin ca4 19 20 association between cholangiocarcinoma and liver fluke
Breast €50 37 42 infestation has been the subject of much research locally
Cervix uteri C53 38 44 . .
Ovary etc. C56 13 14 (for review, see Vatanasz_ipt and Sripa, ZOOQ). Cancer of the
Bladder c67 5 6 cervix uteri is also relatively common (Sriamporn et al.,
Thyroid Cc73 13 15 2003), but incidence rates of most of the cancers associated
Non-Hodgkin C82-C85;C96 8 9 with western lifestyles (large bowel, lung, breast, prostate)
lymphoma are relatively low, as is the incidence of cancer of the
Cervix in situ D06 15 16 stomach.
Others 67 80 With some 25,000 subjects, the Khon Kaen cohort is
All sites 658 762 modest in size, but as this relatively young population ages,

it can be expected to yield increasing numbers of cancer
transitional period between traditional lifestyles and thoseases for study. Figure 5 shows the a priori estimates of the
characterised as “western” (Rastogi et al., 2004). number of cancer cases likely to occur in the cohort,
The cohort study is the best available technique imssuming that the general life-table mortality of Thailand in
observational epidemiology for examining the associatioithe year 2000 (WHO, 2005) and the incidence rates observed
between exposures and a range of possible outcomes. liriskhon Kaen Province in 1993-1997 (Parkin et al., 2002).
particularly useful for exposures that are likely to be modifiedComparison with Table 8 suggests that these estimates may
with the onset of disease, or for which substantial recall bidsave been a little conservative, notably for cancers for which
is likely to be present. The simpler case-control study desigimcidence rates have been increasing in recent years — breast
with concurrent collection of biological specimens andand large bowel.
guestionnaire on past exposure history can be quite To date, the analytic strategy with respect to the
misleading in these circumstances. Multi-purpose largeelationship between exposure variables and cancer
prospective studies are being conducted in several westepntcomes has used a nested case-control approach, whereby
countries. They collect questionnaire data together witkases of the cancer of interest are identified by record linkage
biological samples stored at low temperature for futurdetween the provincial cancer registry and the cohort
assessment; this strategy has the great advantage that daéabase, and selection of an appropriate control group of
investigations that can be done are not constrained by currgrmn-cases (matching on such variables as sex, age, and date

knowledge and technology, rather refined hypotheses and . a5

more advanced technology will be exploited at time of 1000 PR o

analysis, after years of follow-up (Rothman et al., 1995). STz

Well-known examples are the Nurses’ Health Study in theg oo ‘/167’ 103

USA (Colditz et a., 1987), and the EPIC study involving 23 § 100 « 107 & ———d_— |- ¢ -ALL SITES

centres in 10 European countries (Riboli et al., 2002). - _,-’;%'m —4 Liver
The use of cohort studies of lifestyle and cancer in £ /;9// 7 :::gfer:s':

developing countries has been much more limited, generaIIy=El 10 L "/ ) —x. Colon-Rectumh

involving selected population groups, e.g. HBV carriers orZ 8

EBV positive subjects, and addressing limited hypotheses 4

(e.g. the incidence of hepatocellular carcinoma or ‘ ‘ ‘

nasopharyngeal cancer). The list of 17 large, general cohort
studies collecting comprehensive food frequency
guestionnaires and blood samples on at least 10,000 adults, Year

compiled by Langholz et al. (1999) includes only one in &igure 5. Estimated Accrual of Cancer Cases in the
developing country, the Shanghai Chinese Women's HealfRohort, 1995-2010
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of recruitment). Two studies, examining antecedents qfenerations in Japan (WHO, 1997). In contrast, the habit of
cervix cancer in this population have been publishe@etel chewing, although rare in Eastern Asia, remains quite
(Sriamporn et al., 20044, inpress), and a study of liver canceemmon among older women in North East Thailand
is in progress. The reasons for this approach are twofol@Simarak et al., 1977; Vatanasapt et al., 1991), although as
Firstly, only a selected subset of the information collecte@dur results show, this habit has almost entirely disappeared
by questionnaire or physical examination has been enteraghongst the young.
into the computer database, and only those laboratory The same survey (Institute of Health System Research,
examinations of direct clinical relevance to the subjects haven96),showed that in the Thai population (aged 10 years
been carried out (Pap smear, blood sugar, OV eggs in stoolahd above) 66.2% of men and 30.8% of women reported
This limited dataset has been used in an ecological study @fer having consumed alcohol. On average, 5.2% of the
OV prevalence and liver cancer incidence (Sriamporn et akample reported frequent alcohol consumption, and of these
2004b), but otherwise, laboratory analyses on materials fequent consumers, 81.7% were daily consumers. Men
the bio-bank, and data entry, have been confined to selecteshsumed more than 10 times the quantity of alcohol than
cases of disease and their matched controls. Secondly, Women, a finding similar to our observation in the cohort
systematic follow-up of all the cohort members has beesubjects.
carried out, so we do not know which members are stillunder Figure 6 shows a comparison of the distribution of cohort
observation (and could be detected if they developed cancesjbjects by BMI, with results from population surveys in
and which have died or emigrated. Itis not possible therefokae USA and Japan. Men in Khon Kaen are rather lean, with
to estimate person-years of observation for differengnly 18% having a BMI of 25 or more (compared with 27%
exposure categories. of Japanese men, and 59% of US whites). However, women
Loss of cohort members due to death or emigration woulgre considerably heavier, with 14.6% in the “obese” category
result in over estimation of the power of the study with(BMI 30+); this is less than in the USA (23.1%), but a much
respect to different exposures and endpoints, by reducirgeater proportion than in Japan (only 3.4%). Moderate, and
the person-years of observation available. In the last fiviacreasing, levels of obesity have been noted in other
years, records of deaths occurring in the provinciapopulations of rural females in Asia (Adair, 2003; Ismael et
population have become available on computer files (andl., 2004).
are routinely linked to the cancer registry database), so that The biological specimens (blood, cervical cells) have
itis relatively simple to estimate losses due to deaths withipeen aliquoted and are stored in two different locations at —
the province. Losses due to emigration are likely to be rath@(rC. The reason for not using storage at lower temperatures
small. The rural population, at least, those over the age p£70°)C) was simply the financial burden of the necessary
30, is quite stable; in an ongoing study following up a samplequipment. It is recognised that analyses involving labile
of 1,290 women recruited in 2000-2001 we found that, iBubstrates (e.g. serum micronutrients) will therefore be
2004, 9 had died, and only 13 (1%) had moved away ampossible, but many highly relevant substrates, such as
were otherwise untraceable. DNA, proteins, minerals, are adequately preserved at such
The Khon Kaen cohort must be unique amongst majaemperatures, and can be studied in future.
prospective studies in including subjects who are entirely The cohort has not yet been used to study associations
from a rural, low-income agricultural population in apetween diet and cancer, despite the fact that the largest
developing country. Literacy levels are low, and femal&omponent of the questionnaire included an assessment of
fertility high, although in this community, marriage tends tofood intake. Nor has it been used, so far, to investigate
take place relatively late, so that age at first birth amongndpoints other than cancer, although much of the exposure

women in our cohort is relatively high. information collected is relevant to other diseases, such as
As in many Asian populations, smoking prevalencecardiovascular disease and diabetes. The constraint here is

among men is high (51%), although smoking is ., %

predominantly of hand-made cigarettes, using locally grown "

and cured tobacco. Although average daily consumption of' [, maLes W EEmALES

smokers is not high, these cigarettes have been shown | I w @

have very high concentrations of tar and nicotine (Mitaceks Thaland 607 4

etal., 1991). In contrast, cigarette smoking is extremely rare i :0'7 e W s

amongst women (only 1.4%), in the National Health Survey,, 161 23 0 <I% ' p

of Thailand during 1991-1992, the average prevalence of “ Ll IL, ‘ “E‘ ‘ o ‘ ‘ IEW

ever smoking” among Thai men aged 10 years and above  «s 25299 3 s 25299 30+

was 68.6% (Institute of Health System Research, 1996), BMI (kg/m?) BMI (kg/m?)
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group included in the Khon Kaen cohort. This is a finding Age standardised to European Standard Population
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