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We investigated the effects of socioeconomic, demographic and health-related indicators
on the incidence of and survival from mouth, pharynx and larynx cancers diagnosed in
1994-2003 with follow-up through 2006 in Denmark using information from nationwide
registers. The analyses were based on data on 3058 patients with mouth and pharynx can-
cer and 1799 with larynx cancer in a cohort of 3.22 million persons born between 1925 and
1973 and aged >30 years. The incidences of all the three cancers increased with decreasing
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persisted for all 5 years observed. Immigrants had better survival from larynx cancer than
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native Danes. We could not determine the effects of differences in tobacco and alcohol con-
sumption or their multiplicative interactions.
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1. Introduction Increased risks for cancers of the mouth, pharynx and lar-

ynx have been associated with low socioeconomic position,

In Denmark in 2003 mouth and pharynx cancer was diag-
nosed in 488 persons (336 men and 152 women) and larynx
cancer in 227 (190 men and 37 women).> Although cancers
of mouth, pharynx and larynx are rarer than other tobacco-
related cancers, they result in substantial avoidable morbidity
and mortality, and the survival is poorer than that for non-to-
bacco-related cancers, such of the breast and prostate.l’3 All
the three cancer types are more prevalent in men,"? and they
are associated with tobacco use and heavy alcohol consump-
tion as well as a poor diet.*”

* Corresponding author: Tel.: +45 35257636; fax: +45 35257731.
E-mail address: funch@cancer.dk (C.F. Lassen).

being unmarried and poor dental care,* and being African-
American or Hispanic in the United States.® Cancer of the
mouth and pharynx was found to be associated with social
disadvantage irrespective of the study population,” whereas
in a study in Taiwan poorer survival from oral cancer was
found for patients with no religious belief and amongst
single, widowed or divorced patients.® Two studies of larynx
cancer in the United States showed that the survival of
patients with advanced disease was poorest amongst black
Americans,’ and that persons with no health insurance or
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no Medicaid were at greatest risk of a diagnosis of advanced
laryngeal cancer,™ thus linking social and racial differences
to limited access to health care.

Differences in tobacco and alcohol use are thought to be
the main explanation for the disparities in risk for cancers
of the mouth, pharynx and larynx according to socioeco-
nomic position. A study of the risk factors for oral and pha-
ryngeal cancer showed no effect of education or
occupational status after adjustment for tobacco and alcohol
use and poor dentition."” A recent study of oral and pharyn-
geal cancer in Italy showed that the social gradient observed
in the 1980s had disappeared, and this result was attributed
to changes in socioeconomic correlates, such as a general de-
crease in alcohol and tobacco consumption and more wide-
spread availability of a varied, better diet.> A study of
larynx cancer, however, showed that the social inequalities
were not totally explained by alcohol and tobacco consump-
tion but were probably partly attributable to occupational
exposure.’® A study that showed deprivation-associated neg-
ative prognostic effects in the early post-diagnostic period
indicated a more complex aetiology, with different tumour
types, more comorbidity and worse treatment.™*

The purpose of this study was to examine the impact of
socioeconomic position on the incidence of and survival from

cancers of the mouth, pharynx and larynx in Denmark, as
part of a rigorous, comprehensive analysis of the role of socio-
economic position in cancer incidence and survival.

2. Material and methods

The material and methods are described elsewhere.’ Briefly,
the study population comprised all 3.22 million Danish resi-
dents born between 1925 and 1973 without a previous inci-
dence cancer and who entered the cohort at age 30 (see
Fig. 1 in [15]). Information on socioeconomic, demographic
and health-related indicators was obtained from various Dan-
ish registers based on administrative data.'®> Crude, age-spe-
cific and age-standardised incidence rates are presented for
cancers of the mouth, pharynx and larynx (ICD-10 CO03-
06 + C46.2; C09-14; C32) diagnosed in the cohort in 1994-
2003. The incidence rates were standardised by age (in 5-year
age-groups) and period (in two 5-year periods), with the total
study population as the standard.'® Further, we used log-lin-
ear Poisson regression models to model incidence rate ratios
(IRRs), first adjusted for period (in 5-year periods) and age
(as a continuous variables: age and age® in years) and sec-
ondly by adding education and income to the models. For
each level of each indicator, we conducted relative survival
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Fig. 1 - Age-specific incidence rates per 100 000 person-years for mouth and pharynx cancer by education in persons born
1925-1973, Denmark, 1994-2003. Supplementary table shows the crude incidence rate and the incidence rate standardised
by age (5-year age groups) and period (two 5-year periods) with the total study population as the standard and the incidence

rate difference with basic education as the reference.
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Table 1 - Incidence rate ratios (IRRs) with 95% confidence intervals (95% ClIs) for mouth and pharynx cancer in Danish

persons born 1925-1973 and aged >30 years, by socioeconomic, demographic and health-related variables, Denmark,

1994-2003
Men Women
Obs IRR® (95% CI) Adjusted IRR® Obs IRR? (95% CI) Adjusted IRR®
(95% CI) (95% CI)
Level of education
Basic or high school 879 1.00 1.00 430 1.00 1.00
Vocational education 894 0.92 (0.84-1.01) 1.00 (0.91-1.10) 224 0.89 (0.75-1.05) 0.98 (0.83-1.15)
Higher education 245 0.54 (0.47-0.63) 0.70 (0.60-0.81) 9% 0.67 (0.53-0.84) 0.80 (0.64-1.02)
Unknown 63 1.72 (1.33-2.23) 1.75 (1.35-2.26) 25 2.76 (1.85-4.14) 2.87 (1.91-4.30)
Disposable income®
Lowest (1st quartile) 767 1.78 (1.61-1.96) 1.74 (1.57-1.92) 264 1.27 (1.08-1.50) 1.25 (1.05-1.47)
Middle (2nd-3rd quartile) 928 1.00 1.00 383 1.00 1.00
Highest (4th quartile) 386 0.64 (0.56-0.72) 0.68 (0.60-0.77) 128 0.57 (0.46-0.70) 0.59 (0.48-0.72)
Affiliation to work market®
Working 956 1.00 1.00 273 1.00 1.00
Unemployed or other 427 3.47 (3.09-3.90) 2.98 (2.63-3.37) 172 2.46 (2.02-2.99) 2.24 (1.83-2.75)
Early retirement pensioner 480 5.26 (4.70-5.88) 4.52 (4.01-5.11) 217 3.90 (3.22-4.72) 3.50 (2.85-4.29)
Social class®
Creative core 69 0.44 (0.34-0.56) 0.69 (0.52-0.90) 11 0.70 (0.37-1.33) 1.04 (0.53-2.02)
Creative professional 224 0.50 (0.44-0.58) 0.65 (0.56-0.76) 48 0.60 (0.42-0.87) 0.79 (0.53-1.17)
Bohemian 20 1.43 (0.92-2.22) 1.80 (1.15-2.82) 1 0.47 (0.07-3.37) 0.60 (0.08-4.35)
Service 517 0.82 (0.74-0.91) 0.92 (0.83-1.03) 412 0.81 (0.63-1.04) 0.88 (0.69-1.14)
Manual 1022 1.00 1.00 74 1.00 1.00
Agricultural 47 0.34 (0.25-0.46) 0.31 (0.23-0.42) 2 0.12 (0.03-0.47) 0.12 (0.03-0.47)
Unknown 182 1.01 (0.86-1.18) 0.95 (0.81-1.12) 227 1.20 (0.92-1.57) 1.18 (0.91-1.55)
Housing tenure
Owner-occupied 962 1.00 1.00 356 1.00 1.00
Rental 1068 3.12 (2.86-3.40) 2.83 (2.59-3.09) 407 2.37 (2.05-2.73) 2.19 (1.90-2.54)
Unknown 51 2.97 (2.24-3.93) 2.53 (1.91-3.36) 12 2.25 (1.26-4.00) 2.07 (1.17-3.69)
Size of dwelling (m?)
0-49 213 5.00 (4.27-5.85) 4.08 (3.47-4.79) 25 3.09 (2.04-4.67) 2.76 (1.82-4.17)
50-99 978 2.42 (2.18-2.68) 2.24 (2.02-2.49) 416 2.02 (1.72-2.38) 1.90 (1.61-2.24)
100-149 570 1.00 1.00 223 1.00 1.00
>150 320 0.81 (0.70-0.93) 0.85 (0.74-0.98) 111 0.80 (0.63-1.00) 0.85 (0.67-1.07)
Cohabiting status
Married 1062 1.00 1.00 390 1.00 1.00
Cohabiting 194 1.80 (1.54-2.10) 1.76 (1.50-2.05) 71 1.96 (1.52-2.54) 1.97 (1.52-2.55)
Single 288 2.13 (1.87-2.43) 1.81 (1.58-2.07) 61 1.91 (1.45-2.50) 1.78 (1.35-2.35)
Widow or widower 68 1.84 (1.44-2.36) 1.67 (1.30-2.14) 102 1.64 (1.30-2.07) 1.54 (1.22-1.93)
Divorced 469 3.71 (3.33-4.14) 3.13 (2.80-3.51) 151 2.40 (1.99-2.90) 2.14 (1.76-2.59)
Type of district
Capital area 907 1.00 1.00 329 1.00 1.00
Provincial city 881 0.57 (0.52-0.63) 0.52 (0.47-0.57) 333 0.62 (0.53-0.72) 0.57 (0.48-0.66)
Rural area 188 0.50 (0.43-0.59) 0.43 (0.37-0.51) 82 0.67 (0.52-0.85) 0.59 (0.47-0.76)
Peripheral rural area’ 105 0.64 (0.52-0.78) 0.52 (0.43-0.64) 31 0.56 (0.39-0.81) 0.48 (0.33-0.70)
Ethnicity®
Danish 2081 1.00 1.00 775 1.00 1.00
Immigrant or descendant 61 1.37 (1.06-1.77) 1.29 (1.00-1.67) 23 1.19 (0.78-1.80) 1.15 (0.76-1.75)
from western country
Immigrant or descendant 31 0.57 (0.40-0.81) 0.38 (0.27-0.55) 13 0.72 (0.42-1.25) 0.46 (0.25-0.83)
from non-western country
Charlson comorbidity index®
None 1529 1.00 1.00 567 1.00 1.00
1 356 1.94 (1.73-2.18) 1.81 (1.61-2.04) 127 2.46 (2.02-2.99) 2.34 (1.93-2.85)
>2 196 2.36 (2.03-2.74) 2.17 (1.86-2.52) 81 2.88 (2.27-3.65) 2.75 (2.17-3.49)
Depression
No 2019 1.00 1.00 737 1.00 1.00
Yes 62 1.80 (1.40-2.32) 1.64 (1.27-2.11) 38 1.64 (1.18-2.27) 1.55 (1.11-2.14)
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Table 1 - continued

Men Women
Obs IRR? (95% CI) Adjusted IRR® Obs IRR? (95% CI) Adjusted IRR®
(95% CI) (95% CI)
Schizophrenia or other psychosis
No 2054 1.00 766 1.00 1.00
Yes 27 1.28 (0.87-1.87) 1.09 (0.74-1.59) 9 0.96 (0.50-1.85) 0.87 (0.45-1.68)

a Adjusted for calendar period (in 5-year intervals) and age modelled as age and age? in years.
b Adjusted for calendar period and age (as above) and additionally for level of education and disposable income.
c Household income after taxation and interest, adjusted for number of persons in household; categorised by gender-specific distribution of

household disposable income per person.

d For pensioners, work market affiliation before pension date was assigned and follow-up to age 69.

e Based on theory of creative class®:: the creative core (e.g. researchers, designers, and architects), creative professionals (e.g. managers,
business and finance, lawyers, and doctors), bohemians (e.g. artists and models), the service class (e.g. nurses, hairdressers, caterers), the
manual class (e.g. construction workers, transport and production workers) and the agricultural class (e.g. farmers and fishermen).

f More than 40 km to a local centre with adequate possibilities for employment and not sharing a border with a centre municipality.

g Included as a separate indicator, but ethnic groups were excluded from the study population in all other analyses presented in this table, e.g.

education and income.

h The presence of disorders, as defined in the Charlson index, was defined as an in- or outpatient contact with one of the diagnoses listed in
Table 1 in'® between 1978 and 2 years before the cancer diagnosis. Grouped according to the accumulated sum of scores.

analyses, adjusting for population mortality amongst the
incident cancer cases in 1994-2003, with follow-up through
2006."> Population mortality rates were stratified by age, peri-
od and the respective indicator. Except for the analyses of
ethnicity, all analyses included only residents born in Den-
mark to at least one Danish-born parent with Danish
citizenship.®®

3. Results

In total, 3058 persons with cancer of the mouth and pharynx
and 1799 with larynx cancer were included in the study dur-
ing the period 1994-2003, constituting 75% and 73% of the to-
tal numbers of cases of those cancers, respectively, diagnosed
in Denmark in that period. Amongst Danish persons, the mal-
e:female ratio for cancer of the mouth and pharynx was 2.6,
and that for larynx cancer was 4.5. The age- and period-stan-
dardised incidence rates for cancer of the mouth and pharynx
were 17 per 100,000 person-years for men and 6 per 100,000
person-years for women, and the rates for larynx cancer were
11 per 100,000 person-years for men and 2 per 100,000 person-
years for women.

3.1.  Incidence of cancer of mouth and pharynx

The age- and period-standardised incidence of mouth and
pharynx cancer decreased in a stepwise fashion with increas-
ing length of education for both men and women. The inci-
dence rate difference between higher education and basic
schooling was 9 per 100,000 for men and 2 per 100,000 for wo-
men (Fig. 1).

The IRRs for the socioeconomic and demographic vari-
ables, adjusted for age, period, education and income, showed
a general pattern in both men and women of decreasing inci-
dence with increasing social advantage, such as longer educa-
tion, more income, closer affiliation to the work market,
housing tenure and lager dwelling (Table 1). The IRR was sig-

nificantly reduced for men in the agricultural class, creative
core and creative professionals compared to the manual
class, whereas higher IRRs were observed for ‘bohemian’
men, although the number of cases was small. Higher inci-
dences were seen amongst men and women who cohabited
or were single, widowed or divorced. Lower IRRs were ob-
served amongst men and women living outside capital areas.
Male and female immigrants and their descendants from
western countries had increased IRRs, whilst those from
non-western countries had significantly reduced IRRs. The
IRR increased with increasing Charlson comorbidity index
and depression, but was not associated with psychiatric dis-
orders (Table 1).

3.2.  Relative survival from cancer of mouth and pharynx

The 1-year relative survival of patients with mouth and phar-
ynx cancer diagnosed during 1994-2003 was 70% for men and
73% for women, and the 5-year relative survival was 33% for
men and 42% for women.

Fig. 2 shows the age-standardised relative survival of pa-
tients with mouth and pharynx cancer according to educa-
tion. Survival was best for men with higher education, and
men with vocational education had better survival than men
with basic education, throughout the 5-year period. Women
with higher education had the best survival, and women with
basic education had better survival than women with voca-
tional education. No clear trends in excess mortality rates
were observed by education level in either men or women.

Better survival was associated with higher income (only in
men), better affiliation to the labour market, housing tenure
and larger dwelling (Table 2). Men who were divorced, wid-
owed or single had considerably poorer 5-year survival than
married and cohabiting men, with a similar but less pro-
nounced pattern for women. Type of district had no effect
on 5-year survival. Male native Danes had better survival than
male immigrants and descendants from western countries.
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Fig. 2 — Age-standardised relative survival and excess mortality rates per 100 person-years by level of education in patients
born 1925-1973, with mouth and pharynx cancer diagnosed in Denmark 1994-2003 and followed through 2006. Relative
survival is the ratio of the observed survival of the cancer patients and the survival that would have been expected if the
patients had had the same age-, period- and education-specific mortality as the total study population. Excess mortality is
excess to the same population mortality and estimated in intervals since diagnosis. Estimates were standardised for age on
the basis of the age distribution of all patients with mouth and pharynx cancer in the study cohort.

Survival decreased with increasing Charlson comorbidity in-
dex. The presence of psychosis shortened survival for men
and lengthened it for women, but there was no clear associa-
tion between depression and survival (Table 2).

3.3. Incidence of larynx cancer

A stepwise decrease in the age- and period-standardised inci-
dence rate of larynx cancer was seen with increasing length
of education in both men and women, with an incidence rate
difference between those with higher education and those
with basic schooling of 7 per 100,000 for men and 2 per
100,000 for women (Fig. 3).

The IRRs for the socioeconomic and demographic vari-
ables, adjusted for age, period, education and income,
showed a general pattern in both men and women of
decreasing incidence with increasing social advantage, such
as higher education level, more income, better affiliation to
the work market, housing tenure and larger dwelling (Table
3). The IRR was reduced for men in the creative class (cre-
ative core and professionals) and the agricultural class com-
pared to the manual class. A similar trend was observed for
women, but some associations were inconclusive owing to
small numbers of cases. Persons who cohabited or were
single, widowed or divorced had higher incidences of larynx
cancer than married persons. Furthermore, lower IRRs were
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Table 2 - 1-year and 5-year relative survival® (%) with 95% confidence interval (95% CI) by socioeconomic, demographic and

health variables in patients aged >30 years born 1925-1973, with mouth and pharynx cancer diagnosed in Denmark
between 1994 and 2003 and followed through 2006

Men Women
No. 1-year survival 5-year survival No. 1-year survival 5-year survival
% 95% CI % 95% CI % 95% CI % 95% CI
Level of education
Basic or high school 878 66 63-69 30 27-34 430 76 72-80 44 40-50
Vocational education 893 72 69-75 34 31-38 224 70 64-76 35 29-42
Higher education 245 78 73-84 39 33-47 96 73 64-83 47 38-60
Unknown 63 65 55-78 28 19-40 25 65 52-83 47 31-69
Disposable income®
Lowest (1st quartile) 767 66 62-69 25 22-29 264 68 62-75 42 35-50
Middle (2nd-3rd quartile) 926 70 67-73 33 30-36 383 74 70-79 42 37-48
Highest (4th quartile) 386 80 76-84 46 41-52 128 73 65-82 43 35-52
Affiliation to work market®
Working 955 82 79-84 46 43-50 273 85 81-89 55 49-61
Unemployed or other 427 69 64-73 27 23-32 172 67 60-76 40 32-49
Early retirement pensioner 479 64 60-68 27 23-32 217 63 56-70 35 2944
Social class?
Creative core 69 74 65-85 39 28-53 11 64 49-85 48 37-64
Creative professional 223 73 68-79 43 37-50 48 82 71-93 46 34-62
Bohemian 20 66 49-89 27 13-55 1 0 = 0 =
Service 517 72 68-76 32 28-36 412 76 72-80 45 40-50
Manual 1021 69 66-72 32 29-35 74 75 65-86 43 32-57
Agricultural 47 76 64-89 38 25-56 2 100 100-100 0 =
Unknown 182 64 57-71 26 20-34 227 67 61-74 35 29-43
Housing tenure
Owner-occupied 961 78 75-81 38 3541 356 76 72-80 45 40-51
Rental 1067 64 61-67 30 27-33 407 72 68-77 41 37-47
Unknown 51 49 36-67 21 1042 12 57 37-87 9 1-81
Size of dwelling (m?)
0-49 213 56 50-64 21 15-28 25 81 70-95 29 13-65
50-99 977 66 63-69 30 27-33 416 71 67-76 40 36-46
100-149 570 77 74-81 38 34-42 223 76 70-82 44 38-52
>150 319 78 74-83 42 37-48 111 77 70-86 50 41-61
Cohabiting status
Married 1061 76 73-78 40 37-43 390 78 74-82 46 41-52
Cohabiting 194 74 67-81 37 30-46 71 68 56-82 45 34-59
Single 288 56 49-63 16 12-23 61 63 50-78 44 31-62
Widow/widower 68 48 36-63 9 4-19 102 77 67-88 38 26-55
Divorced 468 64 60-69 27 23-32 151 69 62-76 39 31-47
Type of district
Capital area 907 69 66-72 31 28-35 329 69 65-75 40 35-46
Provincial city 880 69 66-72 35 32-39 333 78 73-82 45 39-51
Rural area 187 75 68-82 30 23-37 82 67 58-78 33 24-46
Peripheral rural area® 105 79 71-87 29 21-40 31 86 76-97 61 43-88
Ethnicity®
Danish 2079 70 68-72 33 31-35 775 73 70-77 42 39-46
Immigrant or descendant 60 59 49-72 25 16-39 23 76 62-94 49 33-73
from western country
Immigrant or descendant 31 78 63-96 27 14-53 13 100 - 40 23-70
from non-western country
Charlson comorbidity index®
None 1527 73 71-75 35 33-38 567 78 75-82 46 42-51
1 356 66 62-71 27 22-32 127 65 57-74 36 28-46
=2 196 58 52-66 27 20-35 81 64 54-75 29 19-43
Depression
No 2017 70 68-72 33 31-35 737 74 70-77 42 39-46
Yes 62 70 60-82 31 20-47 38 72 59-88 37 24-56

(continued on next page)
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Table 2 - continued

Men Women
No. 1-year survival 5-year survival No. 1-year survival 5-year survival
% 95% CI % 95% CI % 95% CI % 95% CI
Schizophrenia or other psychosis
No 2052 70 68-72 33 31-35 766 74 70-77 42 38-46
Yes 27 66 47-92 7 1-33 9 64 43-95 69 47-102

a Ratio of observed survival of cancer patients and survival that would have been expected if the patients had had the same age-, period-,
socioeconomic, demographic or health-related indicator-specific mortality as the total study population; for ‘social class’ and ‘ethnicity’,
expected survival is adjusted only for age, not period, because of low power.

b Household income after taxation and interest, adjusted for number of persons in household; categorised by gender-specific distribution of
household disposable income per person.

¢ For pensioners, work market affiliation before pension date was assigned and follow-up to age 69.

d Based on theory of creative class®': the creative core (e.g. researchers, designers, and architects), creative professionals (e.g. managers,
business and finance, lawyers, and doctors), bohemians (e.g. artists and models), the service class (e.g. nurses, hairdressers, and caterers), the
manual class (e.g. construction workers, transport and production workers) and the agricultural class (e.g. farmers and fishermen).

e More than 40 km to a local centre with adequate possibilities for employment and not sharing a border with a centre municipality.

f Excluded from the study population in all other analyses presented in this table.

g The presence of disorders, as defined in the Charlson index, was defined as an in- or outpatient contact with one of the diagnoses listed in
Table 1 in'® between 1978 and 2 years before the cancer diagnosis. Grouped according to the accumulated sum of scores.
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Difference 7 4 0 2 1 0

Fig. 3 — Age-specific incidence rates per 100 000 person-years for larynx cancer by education in persons born 1925-1973,
Denmark, 1994-2003. Supplementary table shows the crude incidence rate and the incidence rate standardised by age (5-year
age groups) and period (two 5-year periods) with the total study population as the standard and the incidence rate difference
with basic education as the reference.
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Table 3 - Incidence rate ratios (IRRs) with 95% confidence intervals (95% CIs) for larynx cancer in Danish persons born

1925-1973 and aged >30 years, by socioeconomic, demographic and health-related variables, Denmark, 1994-2003

Men Women
Obs IRR? (95% CI) Adjusted IRR® Obs IRR? (95% CI) Adjusted IRR®
(95% CI) (95% CI)
Level of education
Basic or high school 687 1.00 1.00 215 1.00 1.00
Vocational education 534 0.80 (0.71-0.90) 0.85 (0.76-0.96) 69 0.58 (0.44-0.77) 0.62 (0.47-0.82)
Higher education 140 0.47 (0.39-0.57) 0.60 (0.49-0.72) 18 0.28 (0.17-0.45) 0.31 (0.19-0.52)
Unknown 33 1.29 (0.91-1.83) 1.34 (0.94-1.90) 2 0.46 (0.12-1.87) 0.48 (0.12-1.92)
Disposable income®
Lowest (st quartile) 509 1.29 (1.14-1.45) 1.23 (1.09-1.39) 111 1.29 (0.99-1.67) 1.18 (0.91-1.53)
Middle (2nd—-3rd quartile) 666 1.00 1.00 144 1.00 1.00
Highest (4th quartile) 219 0.53 (0.45-0.61) 0.58 (0.50-0.68) 49 0.60 (0.43-0.83) 0.72 (0.51-1.00)
Affiliation to work market?
Working 643 1.00 1.00 118 1.00 1.00
Unemployed or other 226 2.22 (1.90-2.59) 1.96 (1.67-2.30) 52 1.43 (1.03-2.01) 1.19 (0.84-1.67)
Early retirement pensioner 256 3.34 (2.88-3.87) 2.75 (2.35-3.21) 88 2.82 (2.10-3.80) 2.15 (1.57-2.93)
Social class®
Creative core 34 0.35 (0.25-0.49) 0.57 (0.39-0.83) 2 0.38 (0.09-1.59) 0.98 (0.22-4.29)
Creative professional 158 0.55 (0.46-0.65) 0.73 (0.60-0.88) 13 0.46 (0.24-0.88) 0.91 (0.45-1.82)
Bohemian 8 0.89 (0.44-1.79) 1.16 (0.57-2.34) 1 1.32 (0.18-9.69) 2.42 (0.33-17.92)
Service 333 0.80 (0.70-0.91) 0.89 (0.78-1.01) 160 0.85 (0.57-1.27) 1.07 (0.71-1.60)
Manual 690 1.00 1.00 28 1.00 1.00
Agricultural 52 0.49 (0.37-0.65) 0.46 (0.35-0.61) 3 0.43 (0.13-1.42) 0.43 (0.13-1.42)
Unknown 119 0.88 (0.72-1.07) 0.85 (0.70-1.04) 97 1.21 (0.79-1.85) 1.26 (0.82-1.94)
Housing tenure
Owner-occupied 709 1.00 1.00 143 1.00 1.00
Rental 662 2.50 (2.24-2.78) 2.27 (2.04-2.52) 158 2.19 (1.74-2.75) 2.02 (1.60-2.54)
Unknown 23 1.87 (1.23-2.83) 1.66 (1.10-2.52) 3 1.33 (0.42-4.18) 1.24 (0.39-3.89)
Size of dwelling (m?)
0-49 93 3.02 (2.41-3.77) 2.57 (2.05-3.23) 3 0.89 (0.28-2.83) 0.81 (0.26-2.57)
50-99 663 2.02 (1.79-2.28) 1.87 (1.65-2.11) 162 1.83 (1.41-2.37) 1.71 (1.32-2.22)
100-149 432 1.00 1.00 91 1.00 1.00
>150 206 0.71 (0.60-0.84) 0.77 (0.65-0.91) 48 0.87 (0.61-1.23) 0.97 (0.69-1.39)
Cohabiting status
Married 812 1.00 1.00 163 1.00 1.00
Cohabiting 137 2.04 (1.70-2.45) 1.94 (1.62-2.33) 28 2.07 (1.38-3.10) 2.02 (1.35-3.04)
Single 136 1.56 (1.30-1.87) 1.31 (1.09-1.58) 18 1.43 (0.88-2.34) 1.48 (0.90-2.43)
Widow or widower 56 1.40 (1.07-1.85) 1.31 (0.99-1.72) 41 1.35 (0.94-1.93) 1.26 (0.88-1.80)
Divorced 253 2.75 (2.39-3.17) 2.41 (2.08-2.78) 54 2.06 (1.52-2.81) 1.96 (1.43-2.68)
Type of district
Capital area 519 1.00 1.00 114 1.00 1.00
Provincial city 656 0.74 (0.66-0.83) 0.66 (0.59-0.74) 139 0.74 (0.58-0.95) 0.65 (0.50-0.83)
Rural area 145 0.67 (0.56-0.80) 0.57 (0.47-0.69) 32 0.75 (0.51-1.12) 0.62 (0.42-0.92)
Peripheral rural area’ 74 0.75 (0.59-0.96) 0.62 (0.49-0.79) 19 0.98 (0.60-1.59) 0.78 (0.48-1.28)
Ethnicity®
Danish 1394 1.00 1.00 304 1.00 1.00
Immigrant or descendant 26 0.96 (0.65-1.41) 0.96 (0.65-1.42) 6 0.78 (0.35-1.75) 0.85 (0.38-1.92)
from western country
Immigrant or descendant 26 0.85 (0.57-1.25) 0.64 (0.43-0.96) 5 0.79 (0.33-1.92) 0.60 (0.23-1.56)
from non-western country
Charlson comorbidity index"
None 1011 1.00 1.00 217 1.00 1.00
1 247 1.64 (1.42-1.88) 1.54 (1.34-1.78) 53 2.53 (1.87-3.44) 2.35 (1.74-3.20)
>2 136 1.88 (1.57-2.26) 1.74 (1.45-2.09) 34 2.97 (2.06-4.30) 2.76 (1.91-3.99)
Depression
No 1359 1.00 1.00 289 1.00 1.00
Yes 35 1.43 (1.02-1.99) 1.32 (0.95-1.85) 15 1.59 (0.94-2.67) 1.50 (0.89-2.53)

(continued on next page)
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Table 3 - continued

Men Women
Obs IRR® (95% CI) Adjusted IRR® Obs IRR? (95% CI) Adjusted IRR®
(95% CI) (95% CI)
Schizophrenia or other psychosis
No 1379 1.00 301 1.00 1.00
Yes 15 1.19 (0.72-1.99) 1.01 (0.61-1.69) 3 0.82 (0.26-2.55) 0.73 (0.24-2.29)

a Adjusted for calendar period (in 5-year intervals) and age modelled as age and age? in years.
b Adjusted for calendar period and age (as above) and additionally for level of education and disposable income.
¢ Household income after taxation and interest, adjusted for number of persons in household; categorised by gender-specific distribution of

household disposable income per person.

d For pensioners, work market affiliation before pension date was assigned and follow-up to age 69.

e Based on theory of creative class®:: the creative core (e.g. researchers, designers, and architects), creative professionals (e.g. managers,
business and finance, lawyers, and doctors), bohemians (e.g. artists and models), the service class (e.g. nurses, hairdressers, and caterers), the
manual class (e.g. construction workers, transport and production workers) and the agricultural class (e.g. farmers and fishermen).

f More than 40 km to a local centre with adequate possibilities for employment and not sharing a border with a centre municipality.

g Included as a separate indicator, but ethnic groups were excluded from the study population in all other analyses presented in Table 1, e.g.

education and income.

h The presence of disorders, as defined in the Charlson index, was defined as an in- or outpatient contact with one of the diagnoses listed in
Table 1 in'® between 1978 and 2 years before the cancer diagnosis. Grouped according to the accumulated sum of scores.

observed for people living outside the capital areas, and lar-
ger IRRs were observed with increasing Charlson comorbid-
ity index. Smaller IRRs were observed for immigrants or
their descendents from non-western countries as compared
to native Danes, and higher IRRs were found in the pres-
ence of depression, although these were not statically sig-
nificant (Table 3). No effect of schizophrenia or other
psychoses was observed on the incidence of larynx
cancer.

3.4.  Relative survival from larynx cancer

The 1-year relative survival of patients in whom larynx cancer
was diagnosed during 1994-2003 was 85% for men and 81%
for women, and the relative 5-year survival was 54% and
56%, respectively. Fig. 4 shows the age-standardised relative
survival from larynx cancer according to education. The sur-
vival curve was almost linear for men in all the three groups,
with consistently better relative survival amongst men with
higher education, resulting in 4% and 7% better relative sur-
vival after 1 year and 5 years in men with higher education
as compared with men with basic and vocational education,
respectively (Table 4). In women, the survival curves by edu-
cation crossed over for the first 2 years, and an advantage
for women with higher education became apparent only in
the last 3 years of follow-up, the observed relative 5-year sur-
vival in highly educated women being 65% and those in wo-
men with basic and vocational education being 54% and
59%, respectively (Table 4). No clear trends in excess mortality
rates were observed by education level (Fig. 4).

There were indications of socioeconomic gradients in the
age-standardised relative survival of both men and women
from larynx cancer, as measured by the socioeconomic and
demographic indicators (Table 4). In general, both short-term
and longer-term survival tended to be better in groups at
greater advantage with respect to education, income, affilia-
tion to the work market and housing tenure and size. The cre-

ative social class (creative core and professionals) had better
5-year survival than other social classes (except women in
the agricultural class, but with very few cases). Married men
and single women had the best 5-year relative survival, whilst
no clear pattern was seen in survival by type of district. Immi-
grants from both western and non-western countries had
better relative survival than Danish patients. Finally, better
survival was associated with schizophrenia or other psycho-
ses in both men and women.

4, Discussion

As reported previously,* the incidences of mouth, pharynx
and larynx cancer increased with decreasing social advan-
tage, as measured by occupation, work market affiliation,
housing and cohabitation status, both before and after adjust-
ment for education and disposable income. The differences in
survival between socioeconomic and demographic groups
persisted for all 5 years of follow-up. Most previous studies
addressed socioeconomic disparities in larynx cancer inci-
dence and survival amongst different racial groups, such as
black Americans and Hispanics.®° Analyses by race and eth-
nicity were not possible in our study, but we observed better
survival amongst immigrants from both western and non-
western countries as compared to native Danes. This may
implicate lifestyle (tobacco and alcohol consumption, diet)
factors in the observed social disparities. We were unable to
determine the extent to which the observed social inequali-
ties in risk and survival were due to differences in tobacco
and alcohol consumption, their multiplicative interactions
and other risk factors. The evidence with regard to smoking
is comprehensive and unambiguous, demonstrating that
there is no harmless level of smoking in relation to cancers
of the mouth, pharynx and larynx,”” whilst the evidence for
other risk factors, such as alcohol intake, diet, oral hygiene,
infection, is less clear.®2°
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Fig. 4 - Age-standardised relative survival and excess mortality rates per 100 person-years by level of education in patients
born 1925-1973, with larynx cancer diagnosed in Denmark 1994-2003 and followed through 2006. Relative survival is the
ratio of the observed survival of the cancer patients and the survival that would have been expected if the patients had had
the same age-, period- and education-specific mortality as the total study population. Excess mortality is excess to the same
population mortality and estimated in intervals since diagnosis. Estimates were standardised for age on the basis of the age
distribution of all patients with larynx cancer in the study cohort.

Table 4 - 1-year and 5-year relative survival® (%) with 95% confidence interval (95% CI) by socioeconomic, demographic and

health variables in patients aged >30 years born 1925-1973, with larynx cancer diagnosed in Denmark between 1994 and
2003 and followed through 2006

Men Women
No. 1-year survival 5-year survival No. 1-year survival 5-year survival
% 95% CI % 95% CI % 95% CI % 95% CI

Level of education
Basic or high school 687 85 83-88 52 48-57 214 81 76-87 54 47-61
Vocational education 533 85 82-89 55 50-60 69 78 69-89 59 47-73
Higher education 140 89 84-95 59 51-70 18 76 57-101 65 44-97
Unknown 33 81 69-94 41 27-61 2 101 - 104 -

(continued on next page)
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Table 4 - continued

Men Women
No. 1-year survival 5-year survival No. 1-year survival 5-year survival
% 95% CI % 95% CI % 95% CI % 95% CI
Disposable income®
Lowest (1st quartile) 509 81 77-84 45 40-50 110 77 69-86 50 40-61
Middle (2nd-3rd quartile) 665 86 83-89 56 52-60 144 81 75-88 55 47-64
Highest (4th quartile) 219 94 89-99 63 55-72 49 90 80-101 71 58-87
Affiliation to work market®
Working 643 90 88-92 59 55-63 118 91 86-96 73 66-82
Unemployed or other 225 77 72-83 46 40-54 52 79 68-92 56 43-73
Early retirement pensioner 256 80 75-86 40 34-48 87 70 60-81 38 28-52
Social class?
Creative core 34 95 87-103 83 70-97 2 101 = 59 59-59
Creative professional 158 90 85-95 63 56-72 13 100 - 82 59-114
Bohemian 8 92 79-108 19 7-48 1 0 - 0 -
Service 333 87 83-90 53 48-60 160 79 73-86 55 47-64
Manual 689 83 80-86 52 48-56 28 69 58-83 49 34-69
Agricultural 52 91 83-100 55 41-73 3 100 - 101 -
Unknown 119 86 80-93 49 40-61 96 83 75-91 53 43-66
Housing tenure
Owner-occupied 709 90 88-92 60 56-64 143 79 72-86 57 49-66
Rental 661 81 78-85 48 44-53 157 82 75-88 54 46-63
Unknown 23 77 61-97 41 23-73 3 100 — 102 —
Size of dwelling (m?)
0-49 93 79 70-88 38 27-52 3 102 - 55 22-137
50-99 662 81 78-84 48 44-53 162 81 75-88 52 44-61
100-149 432 91 88-94 61 56-66 90 75 66-85 57 47-69
>150 206 93 89-97 65 58-72 48 90 82-98 68 54-87
Cohabiting status
Married 812 90 88-92 61 57-65 163 82 75-88 56 49-64
Cohabiting 137 90 84-96 52 43-63 27 73 58-93 59 42-83
Single 136 70 61-81 43 32-57 18 94 82-107 67 42-105
Widow/widower 55 70 54-91 43 28-67 41 77 63-94 51 35-73
Divorced 253 77 72-83 37 31-44 54 78 67-90 41 29-58
Type of district
Capital area 519 83 79-86 50 46-55 114 77 70-86 53 44-64
Provincial city 655 88 85-90 56 52-60 138 86 80-92 57 49-67
Rural area 145 86 81-92 55 47-64 32 71 57-90 64 48-85
Peripheral rural area® 74 85 77-94 55 43-70 19 75 56-101 49 28-84
Ethnicity®
Danish 1393 85 84-87 54 51-57 303 81 76-85 56 50-62
Immigrant or descendant 26 97 90-104 83 67-103 6 82 61-110 85 64-113
from western country
Immigrant or descendant 26 101 - 95 83-108 5 101 - 79 52-120
from non-western country
Charlson comorbidity index®
None 1010 88 86-90 56 53-60 216 79 74-85 58 52-66
1 247 86 81-91 56 49-63 53 87 78-97 44 32-61
=2 136 73 66-81 38 30-50 34 75 61-92 61 44-85
Depression
No 1358 85 84-87 54 51-57 288 81 76-86 56 50-63
Yes 35 86 74-100 52 35-77 15 77 60-99 57 39-85
Schizophrenia or other psychosis
No 1378 85 83-87 53 51-56 300 80 76-85 55 50-61
Yes 15 95 81-111 77 52-114 3 104 - 121 -
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Table 4 - continued

a Ratio of observed survival of cancer patients and survival that would have been expected if the patients had had the same age-, period-,
socioeconomic, demographic or health-related indicator-specific mortality as the total study population; for ‘social class’ and ‘ethnicity’,
expected survival is adjusted only for age, not period, because of low power.

b Household income after taxation and interest, adjusted for number of persons in household; categorised by gender-specific distribution of
household disposable income per person.

¢ For pensioners, work market affiliation before pension date was assigned and follow-up to age 69.

d Based on theory of creative class?’: the creative core (e.g. researchers, designers, and architects), creative professionals (e.g. managers,
business and finance, lawyers, and doctors), bohemians (e.g. artists and models), the service class (e.g. nurses, hairdressers, and caterers), the

manual class (e.g. construction workers, transport and production workers) and the agricultural class (e.g. farmers and fishermen).

e More than 40 km to a local centre with adequate possibilities for employment and not sharing a border with a centre municipality.

f Excluded from the study population in all other analyses presented in Table 2.

g The presence of disorders, as defined in the Charlson index, was defined as an in- or outpatient contact with one of the diagnoses listed in
Table 1 in'® between 1978 and 2 years before the cancer diagnosis. Grouped according to the accumulated sum of scores.
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