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A B S T R A C T

Objective: To investigate potential associations between body mass index (BMI) and head and neck cancer (HNC)
risk in an East Asian population.
Methods: We conducted a hospital-based multicenter case-control study in East Asia including 921 cases and 806
controls. We estimated the odds ratios (ORs) and 95% confidence intervals (95% CI) for HNC risks by using
logistic regression, adjusting on potential confounders.
Results: Compared to normal BMI at interview (18.5–<25 kg/m2), being underweight (BMI < 18.5 kg/m2)
was associated with a higher HNC risk (OR=2.71, 95% CI 1.40–5.26). Additionally, obesity (BMI > 30 kg/m2)
was associated with a lower HNC risk (OR=0.30, 95% CI 0.16–0.57). Being underweight at age 20 was also
associated with an increased risk of HNC. However, being underweight at 5 years or 2 years before interview was
not associated with a higher risk of HNC.
Conclusion: We observed an inverse association between BMI and HNC risk, which is consistent with previous
studies in other geographic regions. Being underweight at age 20 was also associated with a higher risk of HNC,
suggesting that reverse causality was not the main source of the association.
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1. Introduction

According to GLOBOCAN, about 706,000 cases of head and neck
cancer (HNC, comprised of cancers of the oral cavity, oropharynx, hy-
popharynx and larynx) and 358,000 deaths occurred due to HNC in the
world in 2018 [1,2]. In China, approximately 68,000 cases of HNC were
diagnosed, and 36,000 deaths occurred due to HNC each year [1,2].
The estimated HNC age-standardized rate (ASR) in China was 3.1/
100,000, which is lower than the ASR of 9.6/100,000 in regions with
very high human development index [1,2]. However, few studies of
HNC have been conducted in China.

Tobacco smoking and alcohol consumption are major risk factors for
HNC, and human papilloma virus plays a major role in oropharyngeal
cancer risk [3–5]. More than half (52.9%) of men smoke cigarettes in
China according to the Global Adult Tobacco Survey (GATS) in China in
2010 [6], but the incidence of HNC among men in China is 4.9/
100,000, which is relatively low compared to the incidence of HNC
(12.8/100,000) among men in the world [1,2]. Meanwhile, other fac-
tors associated with HNC risk are of concern since some patients are
non-smokers and non-drinkers [3–5].

Most studies in Europe and North America reported that lower Body
mass index (BMI) was associated with a higher risk of HNC, compared
to normal BMI [3,7–14]. Additionally being overweight and obese was
associated with a decreased risk of HNC compared to normal weight
[9]. In a pooled analysis of 17 studies from the International Head and
Neck Cancer Epidemiology (INHANCE) Consortium including 12,716
cases and 17,438 controls, compared to normal BMI, having a low BMI
was associated with a higher risk of HNC (OR=2.13, 95%CI
1.75–2.58), and being overweight or obese was associated with a lower
risk [3]. For individuals who were ever smokers and drinkers, the same
inverse association was observed (OR=2.01, 95%CI 1.60–2.52 for
underweight; OR=0.38, 95%CI 0.30−0.49 for overweight) [3].
However, such an association with BMI was not detected in never
smokers and never drinkers (OR=3.13, 95%CI 0.73–13.40 for un-
derweight at interview; OR=0.93, 95%CI 0.49–1.80 for overweight at
interview; OR=0.95, 95%CI 0.47–1.91 for obesity at interview) in this
INHANCE pooled analysis [3]. The only study on BMI and HNC risk in
China reported a hazard ratio of 0.84 (95%CI 0.49–1.41) for the risk of
HNC with every 5 kg/m2 increase in BMI among female never smokers
and a hazard ratio of 2.33 (95%CI 0.64–8.45) among male never
smokers [7].

Most of the previous large-scale studies investigating BMI and HNC
risk focused on European-origin populations. The aim of this study was
to investigate the role of BMI on HNC risk in an East Asian population,
adjusting for potential confounders, including cigarettes smoking, al-
cohol drinking, and education. In addition, we aimed to explore the role
of BMI at a young age and of BMI change throughout lifetime.

2. Materials and methods

2.1. Study design and population

We conducted a multicenter case-control study in East Asia.
Between December 2010 and February 2015, 921 incident HNC cases,
including oral cavity, oropharynx, hypopharynx and larynx, and 806
controls were recruited in eight centers (Beijing, Fujian, Henan,
Jiangsu, Liaoning, Shanghai, Sichuan, and Taiwan). The participation
rates were 85% for cases and 97% for controls. Face-to-face interviews
of both cases and controls were structured to obtain information on
current and previous alcohol consumption, dietary habits, tobacco
consumption including cigarette, pipe, betel quid and tobacco and other
lifestyle factors. Written consents for participation were obtained from
all study participants. Ethical approval for human subject research was
obtained at the University of Utah (University of Utah IRB no.
00041033 11/10/2010), Fujian (Fujian IRB 3/10/2011), Henan
(Henan Cancer Hospital 2011), Shanghai (Fudan University IRB no.

101293-15 12/27/2010), Sichuan (Sichuan University IRB 9/29/2010),
Taiwan (National Taiwan University Hospital no. 201006077R 8/10/
2010), and Beijing (Chinese Academy of Medical Sciences 2012).

The inclusion criteria for cases were 1) age 18–85 years, 2) incident
case of HNC, including the following categories (ICD-0-2): (i) oral
cavity (including lip, tongue, gum, floor of mouth, and hard palate):
codes C00.3 to C00.9, C02.0 to C02.3, C03.0, C03.1, C03.9, C04.0,
C04.1, C04.8, C04.9, C05.0, C06.0 to C06.2, C06.8, and C06.9; (ii)
oropharynx (including base of tongue, lingual tonsil, soft palate, uvula,
tonsil, and oropharynx): codes C01.9, C02.4, C05.1, C05.2, C09.0,
C09.1, C09.8, C09.9, C10.0, C10.2 to C10.4, C10.8, and C10.9; (iii)
hypopharynx (including pyriform sinus and hypopharynx):codes C12.9,
C13.0 to C13.2, C13.8, and C13.9; (iv) oral cavity, pharynx unspecified
or overlapping sites: codes C02.8, C02.9, C05.8, C05.9, C14.0, C14.2,
and C14.8; and (v) larynx (including glottis, supraglottis, and sub-
glottis): codes C32.0 to C32.3 and C32.8 to C32.9), 3) final diagnosis
based on histological or cytological confirmation, and 4) interviews
performed within six months of cancer diagnosis. Hospital controls
were randomly chosen from subjects admitted as in-patients or out-
patients in the same hospital as the cases, and they were in the hospital
for less than one month when recruited. Controls were frequency-
matched by sex, 5-year age group, ethnicity, and residence area from
hospitals at each of the centers; they were selected among patients with
a defined list of non-chronic diseases unrelated to alcohol, tobacco, or
dietary practices. The proportion of controls within a particular diag-
nostic group did not exceed 33%; These groups were 1) benign tumor
disorders [D10-D36] (27.3%), 2) endocrine and metabolic disorders
[E00-E07, E24-E27] (4.6%), 3) skin, subcutaneous tissue, and muscu-
loskeletal disorders [M05-M06, M15-M19, M50, M51, M53, M54, N60,
L04.0, L05, L21, L60.0, L72.0, R22] (0.2%), 4) trauma [S00-T98]
(1.1%), 5) circulatory disorders [I83] (0.2%), 6) ear, eye and mastoid
disorders [H00-H24, H27, H29-H95, except H36.0] (0.1%), 7) diseases
of upper-respiratory tract [J30-J39] (1.5%), 8) diseases of the oral
cavity, salivary gland and jaws [K01-K02] (10.9%), 9) gastro-intestinal
disorders [K35-K38, K40-K46, K50-K52, K55-K63, K80, K81, K83.0]
(5.0%), 10) disorders of the nervous system [G00-G19, G23-G99]
(0.1%), 11) other diseases [A49.9, I10, J00, J02.9, Q87.0, Q89.2]
(26.7%), and 12) no diagnosis (healthy population) (22.2%).

2.2. Statistical analyses

In this analysis, 921 cases (424 oral cavity, 106 oropharynx, 81
hypopharynx, 85 larynx, and 225 unspecified or overlapping) and 806
controls were included. We estimated the adjusted odd ratios (ORs) and
95% confidence intervals (95% CI) by using unconditional logistic re-
gression with covariate adjustment and using SAS software 9.4 :ethni-
city, age (categorical as shown in Table 1), sex, education (categorical
as shown in Table 1), center, duration of cigarette smoking (0, 1–19,
20–39 or ≥ 40 years), average amount of smoking (0, 1–19, or ≥ 20
cigarette per day), duration of alcohol drinking (0, 1–19, 20–39 or ≥40
years), and amount of alcohol drinking (0,< 2, or ≥ 2 drinks per day).
We also adjusted for betel quid chewing frequency (0, 1–9, 10–19 or
≥20 pieces per day) and duration of use (0, 1–19, 20–39 or ≥40
years).

Height and weight variables were self-reported and collected in
questionnaire-based interviews. There were only three individuals with
height missing and three individuals with weight missing. We calcu-
lated BMI as weight (kg) divided by height squared (m2). In addition to
weight at the time individuals were interviewed, we also collected in-
formation on weight 2 years and 5 years before interview and at age 20.
BMI change was calculated as the difference between BMIs from two
different periods divided by the BMI at the earlier period. Height was
categorized into quartiles of the distribution of the study population
(160 cm,> 160-167 cm,>167-172 cm and>172 cm). Height was
also modeled as continuous variables. Trend tests were conducted with
height and weight as both categorical variables and continues variables.
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Trend tests for ordered variables were performed by assigning the score
j to the j-th exposure level of a categorical variable (where j_1, 2…) and
treating it as a continuous predictor in unconditional logistic regres-
sion. Trend tests for continuous variables were conducted by treating
the variable as a continuous predictor in unconditional logistic re-
gression.

We conducted stratified analysis by cigarette smoking status, al-
cohol drinking status, betel chewing status, age (18–54, or 55–85), sex
and cancer subsites to explore possible differences in association be-
tween subgroups. We also ran chi-square tests on fruit and vegetable
intake and BMI at age 20 in order to investigate the BMI association
with diet related intake and assess whether diet contributed to asso-
ciations observed for BMI and HNC risk. The fruit/vegetable intake was
categorized in to three groups (1–3 times per day, 3–6 times every
week, and<3 times every week or not at all).

3. Results

Table 1 shows that most participants were between 45 and 64 years
old and recruited from Taiwan and Sichuan. Cases were more likely to
be male, to have smoked cigarettes and to drink alcohol, compared to
controls.

Leanness (BMI < 18.5 kg/m2) at the time of interview was asso-
ciated with a higher risk of HNC (OR=2.71, 95% CI 1.40–5.26;
Table 2) compared to subjects with a normal BMI (18.5–<25 kg/m2).
On the other hand, being obese (≥ 30 kg/m2) was associated with a
lower HNC risk (OR=0.30, 95% CI 0.16−0.57). Being underweight at
age 20 was also associated with a higher risk of HNC (OR=1.51, 95%
CI 1.01–2.24). No association was observed between leanness (BMI
< 18.5 kg/m2) at 2 years or 5 years before interview and the risk of
HNC. However, obesity was consistently associated with a lower HNC
risk. Height was not associated with head and neck cancer risk. Table 2
shows that BMI decreasing from age 20 to 5 years before interview (BMI
decrease of< 10%) was associated with a higher HNC risk. However,
BMI gain showed no association with HNC.

When stratified by cancer subsites, obesity was associated with

Table 1
Characteristics of cases and controls.

Cases
(n= 921)

Controls
(n= 806)

Chi-square
p-value

n % n %

Age (years) < .0001
18-44 146 15.9 257 31.9
45-54 273 29.6 215 26.7
55-64 297 32.2 222 27.5
65-85 205 22.3 112 13.9

Education < .0001
Illiterate 59 6.4 24 3.0
Primary school 228 24.8 129 16.0
Junior/middle school 261 28.3 150 18.6
Senior/high school 244 26.5 170 21.1
College/university

and above
129 14.0 333 41.3

Sex < .0001
Male 726 78.8 556 69.0
Female 195 21.2 250 31.0

Center < .0001
Beijing 54 5.9 52 6.5
Jiangsu 63 6.8 77 9.6
Shanghai 55 6.0 56 7.0
Henan 26 2.8 44 5.5
Fujian 60 6.5 50 6.2
Liaoning 57 6.2 75 9.3
Sichuan 124 13.5 51 6.3
Taiwan 482 52.3 401 49.8

Ethnicity < .0001
Han 556 60.4 407 50.5
Other 365 39.6 399 49.5

Ever smoke < .0001
Never 319 34.6 462 57.3
Ever 600 65.1 343 42.6
Missing 2 0.2 1 0.1

Ever drink < .0001
Never 433 47.0 582 72.2
Ever 486 52.8 224 27.8
Missing 2 0.2 0 0

Ever betel < .0001
Never 624 67.8 761 94.4
Ever 293 31.8 42 5.2
Missing 4 0.4 3 0.4

Subsite < .0001
Oral cavity 424 46.0
Oropharynx 106 11.5
Hypopharynx 81 8.8
Larynx 85 9.2
Unspecified or

overlapping
225 24.4

Table 2
BMI, height, BMI change and the risk of head and neck cancer.

Fully adjusted

Case Control ORa 95%CI

BMI at interview (kg/m2)
0 < BMI < 18.5 (underweight) 52 16 2.71 (1.40, 5.26)
18.5≤ BMI < 25 (normal weight) 522 511 1.00
25 ≤ BMI < 30 (overweight) 222 204 0.87 (0.66, 1.15)
BMI ≥ 30 (obese) 38 41 0.30 (0.16, 0.57)
Missing 2 2
p for trend < .0001

BMI 2 years before interview (kg/m2)
0 < BMI < 18.5 (underweight) 27 24 1.12 (0.58, 2.17)
18.5≤ BMI < 25 (normal weight) 491 458 1.00
25 ≤ BMI < 30 (overweight) 246 198 0.96 (0.72, 1.27)
BMI ≥ 30 (obese) 56 41 0.51 (0.28, 0.91)
Missing 16 53
p for trend 0.0910

BMI 5 years before interview (kg/m2)
0 < BMI < 18.5 (underweight) 24 29 0.92 (0.48, 1.75)
18.5≤ BMI < 25 (normal weight) 492 457 1.00
25 ≤ BMI < 30 (overweight) 239 194 0.97 (0.73, 1.29)
BMI ≥ 30 (obese) 54 35 0.52 (0.29, 0.95)
Missing 27 59
p for trend 0.2060

BMI at age 20 (kg/m2)
0 < BMI < 18.5 (underweight) 85 72 1.51 (1.01, 2.24)
18.5 ≤ BMI < 25 (normal weight) 613 605 1.00
25 ≤ BMI < 30 (overweight) 73 40 1.32 (0.81, 2.16)
BMI ≥ 30 (obese) 12 4 1.58 (0.43, 5.87)
Missing 53 53
p for trend 0.5989

Height quantile
Q1: height ≤ 160 cm 234 194 1.00
Q2: 160 < height ≤ 167 cm 240 185 0.94 (0.66, 1.33)
Q3: 167 < height ≤ 172 cm 206 208 0.74 (0.50, 1.11)
Q4: height > 172 cm 154 186 0.74 (0.48, 1.14)
Missing 2 1
p for trend 0.1194

BMI change from age 20 to 5 years before interview
< −10% (BMI loss) 39 10 2.43 (1.07, 5.52)
−10%−< 10% (stable) 373 358 1.00
≥ 10% (BMI gain) 355 305 1.07 (0.81, 1.41)
Missing 69 101
p for trend 0.4982

a Adjusted for age, sex, ethnicity, education, center, daily cigarettes per day,
cigarette years, alcohol drinks per week, alcohol years, betel quid chewed per
day and betel years.
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lower risk of oral cavity, oropharynx, hypopharynx and unspecified
overlapping (Table 3). A positive association between BMI < 18.5 kg/
m2 at age 20 and the risk of unspecified or overlapping head and neck
cancer was observed (Table 3). BMI loss from age 20 to 5 years prior to
the interview time remained positively associated with hypopharyngeal
and laryngeal cancer (Table 3).

When stratified by age, the results for younger and older groups
were similar for BMI at interview (Supplemental Table S1). We further
stratified by sex and detected that the positive association between BMI
at interview and HNC risk was stronger for males (OR=9.26, 95% CI
1.95–43.99). However, women at age 20 with a low BMI (< 18.5 kg/
m2) had a high HNC risk (OR=2.36, 95% CI 1.28–4.36) (Supplemental
Table S1). No apparent associations were observed between fruit/ve-
getable intake and BMI at age 20 (Supplemental Table S2).

Ever smokers and both never and ever drinkers had a higher risk of
HNC with low BMI (< 18.5 kg/m2) and a lower risk of HNC with being
obese (≥30 kg/m2) (Table 4). The inverse associations between BMI 2
years and 5 years prior to the interview and HNC risk only were ob-
served among ever smokers and ever drinkers. Higher risks for in-
dividuals who were underweight at age 20 were limited to never
smokers and never drinkers.

The risk of HNC decreased by approximately 8% and 6% for every
5 kg/m2 increase of BMI 5 years before interview among ever smokers
and ever drinker, respectively (Table 5). Although height in quartiles
was not associated with the risk of HNC, there was a 2% reduction in
the risk of HNC with every 5 cm increase in height (Table 5). We de-
tected an increased risk of HNC (OR=4.70, 95% CI 1.33–16.58) for
every 10% increase among never smokers for BMI change from age 20
to 5 years before interview (Table 5). For potential interactions between
BMI and smoking/drinking, we estimated joint and component effects
but did not detect any interactions.

Since some of the interviews took place 6 months after diagnosis
and we had concerns on reverse causality, we restricted the analysis to
individuals who were diagnosed within 1 month, and the results were
consistent with our overall results. We observed similar levels of risk,
for example, being underweight at age 20 was associated with an in-
creased risk of HNC (OR=1.51, 95%CI 1.01, 2.24 overall and
OR=1.63, 95% CI 1.06–2.51 for patients diagnosed within 1 month).
Approximately 63.9% of HNC patients were diagnosed within 1 month.

4. Discussion

In this study, participants were recruited from eight different cen-
ters in one of the largest case-control studies on HNC that has been
conducted in East Asia. Similar to previous studies [3,7,8,10–14], being

obese at interview was associated with a decreased risk of head and
neck cancer, and being underweight at interview was associated with
an increased risk of head and neck cancer. The increased risks of HNC
associated with a low BMI at interview may be due to reverse causality
[8]. One possible explanation of the association is that right before
diagnosis, individuals may get dysphagia (difficulty in swallowing) or
odynophagia (painful swallowing) or may have a change in taste and
appetite because of undiagnosed lesions in the head and neck, which
may decrease the overall caloric intake and lead to weight loss [3]. In
addition, we did not find this association for BMI 2 or 5 years before
interview in our study. The INHANCE pooled study of HNC also did not
find this association between BMI at 2–5 years before diagnosis and
HNC risk [3]. We believe that BMI 2 and 5 years prior to interview may
be less impacted by the disability or loss of appetite to eat caused by
HNC or early symptoms of HNC.

However, being underweight at age 20 was also associated with a
higher HNC risk, and early symptoms would not explain such ob-
servations. The association was detected among never cigarette smo-
kers and never alcohol drinkers at age 20 in our analysis. A possible
explanation for this association is that people who are underweight may
also have lower levels of vitamins and other micronutrients, which are
associated with increased risks of HNC [15–17]. However, we did not
detect any associations between BMI and dietary vegetable and fruit
intake in this study. The dietary vegetable and fruit intake was assessed
for individuals at the time of interview in our study, thus we were
unable to assess if they changed their dietary habits during their life-
time. Another possible explanation to this was that there has been
major socioeconomic development in Asia over the last several decades.
The majority of our study population were living on very low incomes
at age 20. The GDP per capita in China was approximately 90 US dollars
in 1960 compared to about 450 US dollars worldwide, 113 US dollars in
China in 1970 compared to about 802 US dollars worldwide and 195 US
dollars in China in 1980 compared to about 2,518 US dollars worldwide
[18]. The percentage of being underweight among age 7–18 in 1985
was 31.3% in China [19]. Perhaps being underweight was a marker for
low socioeconomic status, which has been associated with HNC in
previous studies [20].

Similar to the association observed among never smokers, the
higher risk of HNC among individuals who were underweight at age 20
was only observed among never drinkers. These results support the role
of low BMI at age 20 in the HNC development via the SES pathway. In
the INHANCE pooled analysis, it has been shown that the association
with SES was stronger among never tobacco smokers and never alcohol
drinkers [20]. Our results suggest that BMI decreasing from age 20 to 5
years before interview was associated with a higher HNC risk. However,

Table 5
BMI, height, BMI change (as continuous variables) and the risk of HNC by cigarette smoking and drinking status.

All Never smoker Ever smoker Never drinker Ever drinker

ORa 95%CI ORb 95%CI ORa 95%CI ORc 95%CI ORa 95%CI

BMI at interview for every 5 kg/m² increase 0.92 (0.89,0.96) 0.99 (0.94,1.05) 0.85 (0.80,0.90) 0.96 (0.91,1.00) 0.86 (0.80,0.92)
P-value < .0001 0.7357 < .0001 0.0529 < .0001
BMI 5 years before interview for every 5 kg/m² increase 0.98 (0.94,1.02) 1.05 (0.99,1.11) 0.92 (0.87,0.97) 1.01 (0.96,1.06) 0.94 (0.88,1.00)
P-value 0.3007 0.1114 0.0017 0.6377 0.0480
BMI at age 20 for every 5 kg/m² increase 1.01 (0.96,1.06) 0.97 (0.90,1.05) 1.02 (0.96,1.09) 0.97 (0.91,1.04) 1.06 (0.98,1.14)
P-value 0.7173 0.4237 0.4765 0.4065 0.1335
Height for every 5 cm increase 0.98 (0.96,1.00) 0.99 (0.96,1.02) 0.97 (0.94,1.00) 0.98 (0.96,1.01) 0.97 (0.93,1.00)
P-value 0.0340 0.4137 0.0322 0.1632 0.0820
BMI change from age 20 to 5 years before interview for every 10%

increase
0.67 (0.30,1.53) 4.7 (1.33,16.58) 0.14 (0.05,0.44) 2.00 (0.70,5.76) 0.11 (0.03,0.43)

P-value 0.3457 0.0161 0.0007 0.1975 0.0019

a Adjusted for age, sex, ethnicity, education, center, daily cigarettes per day, cigarette years, alcohol drinks per week, alcohol years, betel quid chewed per day and
betel years.

b Adjusted for age, sex, ethnicity, education, center, alcohol drinks per week, alcohol years, betel quid chewed per day and betel years.
c Adjusted for age, sex, ethnicity, education, center, daily cigarettes per day, cigarette years, betel quid chewed per day and betel years.
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BMI gain showed no association with HNC. When the analysis was
stratified by smoking status, BMI loss from age 20 to 5 years before
interview was associated with a higher risk of HNC only among never
smokers. Reverse causality is a possible explanation for this association,
although for the HNC patients diagnosed at older ages, for example at
age 60, we would not expect reverse causality to start at age 20.

We observed an inverse association between height and HNC risk
(2% lower in risk per 5 cm height increase), which is consistent with
previous investigations on adult height and HNC risk within the
INHANCE consortium that reported a 9% and 14% reduction in the risk
of HNC with every 10 cm increase in height among men and women
[21]. In the INHANCE study, every 10 cm increase in height was also
associated with a lower HNC risk in Japan, but this association was only
observed in women [21]. One possible explanation for our results is the
influence of childhood or adolescent nutrition status that might have
influenced both adult height and cancer risk [21].

There are certain limitations in our study. First, there might be re-
call bias due to the nature of a case-control study, and the weight and
height data are self-reported. However, individuals might not ne-
cessarily associate height or weight separately with the risk of HNC,
thus recall bias might not be differential among the cancer cases and
controls. Certainly for weight and height at age 20 for older individuals,
recall error is possible, but we would not expect recall bias which would
be differential recall for cases compared to controls. Secondly, there
was limited statistical power in stratified analyses on various factors.
Thirdly, data on human papilloma virus (HPV) infection were not
available. We conducted stratified analysis by subsite since HPV is more
strongly associated with oropharyngeal cancer, but the BMI results for
oral cavity and oropharynx were similar to those for hypopharynx and
larynx. In addition, there is no established association between HPV
infection and BMI. Thus, we did not expect that HPV would act as a
confounder in our study.

This is one of the few studies investigating BMI and HNC risk in an
Asian population. Other strengths of our study include adjustment for
betel quid chewing frequency and duration which are strong risk factors
for HNC, especially for oral cavity cancer in Taiwan [22]. We also ad-
justed on other well-established risk factors, alcohol drinking and ci-
garette smoking. Finally, we had BMI information from different time
points to investigate the impact of potential reverse causation where
early signs of HNC might have impacted the patient’s diet. BMI at age
20 enabled us to assess the BMI association without the potential in-
fluence of HNC symptoms prior to diagnosis.

In summary, our study provided evidence for an inverse association
between BMI and HNC risk in an East Asian population. Being under-
weight at age 20 was associated with a higher HNC risk among never
cigarette smokers and never alcohol drinkers, whereas being under-
weight at interview was associated with a much higher HNC risk among
ever cigarette smokers and ever alcohol drinkers. Low BMI at a young
age along with smoking and drinking may be factors that can be used to
identify individuals at high risk for head and neck cancer in this po-
pulation. Whether these results are specific to the generation of in-
dividuals in our study needs to be studied further. Future studies on
anthropometric measures such as waist-to-hip circumference in an East
Asian population may further elucidate the possible association.
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