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Background. There are variations in the numbers of pancreatic cancer deaths reported annually in South Africa (SA). Since
pancreatic cancer deaths occurred in SA from 1997 to 2016, the number of cases has hugely increased, and reached 23 581 in
both sexes. Sex differences are likely to contribute to the variations in the strength of associations between the risk factors and
pancreatic cancer mortality.

Objective. To identify factors associated with an increased risk of pancreatic cancer mortality in SA.

Methods. A matched case-control study with 1:1 matching was conducted using data collected by Statistics SA from 1997 to 2016. Controls
were randomly selected to be as similar as possible to the cases, and matched by age, sex and year of death. Conditional logistic regression
was used to identify factors associated with pancreatic cancer mortality.

Results. This case-control study comprised a final selection of 23 581 cases (12 171 males and 11 410 females) and 23 581 controls
(12 171 males and 11 410 females). A significantly increased risk of pancreatic cancer mortality was observed among males who were
managers (odds ratio (OR) 2.99; 95% confidence interval (CI) 1.36 - 6.60; p=0.006) and craft and related trade workers (OR 1.89; 95%
CI 1.14 - 3.14; p=0.013). Elevated risks of pancreatic cancer mortality were also found among females who were managers (OR 6.13;
95% CI 1.32 - 28.52; p=0.021), professionals (OR 2.12; 95% CI 1.24 - 3.63; p=0.006), clerical support workers (OR 3.78; 95% CI 1.79 -
7.98; p=0.001) and elementary occupation workers (OR 1.41; 95% CI 0.99 - 2.00; p=0.059). Smoking was significantly associated with
pancreatic cancer mortality in females (OR 1.36; 95% CI 1.02 - 1.82; p=0.039). Working in several occupations was associated with an
increased risk of pancreatic cancer mortality in males (OR 1.31; 95% CI 1.01 - 1.71; p=0.045) and females (OR 1.66; 95% CI 1.30 - 2.12;
p<0.001).

Conclusion. Smoking and certain occupations increased the risk of pancreatic cancer mortality. Further research is needed to evaluate the

associations between other extrinsic and intrinsic factors and pancreatic cancer mortality.
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Globally, where pancreatic cancer is defined as all types of cancers
originating in the pancreas, it is the twelfth most common
malignancy and the seventh leading cause of cancer death in both
sexes.!! Worldwide, there were 458 918 new cases of pancreatic
cancer and 432 242 deaths in 2018.%' In South Africa (SA),
pancreatic cancer ranked seventh among all cancer deaths in 2020
in both sexes. Similarly, pancreatic cancer was the seventh leading
cause of cancer death among males in SA in 2020, whereas it was
the sixth in females. In 2020, a total of 1 982 cancer deaths were
estimated to be due to pancreatic cancer in SA, of which 1 006
were males and 976 females.®) However, there are variations in
the numbers of pancreatic cancer deaths reported per year in SA.
Since the calculation of the number of pancreatic cancer deaths that
occurred in SA from 1997 to 2016, the number of cases has hugely
increased, and reached 23 581.

The variations in pancreatic cancer incidence and mortality rates
depend on geographical area, which might be attributed to different
exposures. Approximately 80 - 85% of pancreatic cancer cases are
diagnosed in stage IV, when it is impossible for the patients to
benefit from curative surgery.”) Uncertainties surrounding the causes
of pancreatic cancer mortality and morbidity are huge, although
epidemiological studies have reported the risk factors. Many risk

factors, such as smoking, obesity, diabetes, occupation, alcohol
consumption, pesticides, chronic pancreatitis and dietary components,
are associated with pancreatic cancer mortality and morbidity.***! In
addition to the prevalence of risk factors, sex differences are likely to
contribute to the variations in the strength of associations between
the risk factors and pancreatic cancer mortality and morbidity. Few
studies on pancreas cancer have been conducted in SA.'"!" To date,
no large study has examined the association between the risk factors
and pancreatic cancer mortality in SA, although this disease is highly
lethal. The high lethality of this cancer highlights the need to identify
risk factors, which may be crucial for the prevention of this disease. The
purpose of the present study was to identify factors associated with an
increased risk of pancreatic cancer mortality in SA.

Methods

Study design and setting

This was a matched case-control study of data collected by Statistics
SA (Stats SA) from 1997 to 2016.

Data and sample size
The mortality data were obtained from Stats SA, where the cause of
death was based on death certificates. Stats SA is a national statistical
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service responsible for the compilation of mortality statistics
indicated on medical certification of the cause of death registered
with the Department of Home Affairs in SA. The underlying cause
of death was coded using the 10th International Classification of
Diseases codes (ICD-10). The selection of cases was restricted to
individuals who died from pancreatic cancer (C25) in SA, whereas
non-cancer-related deaths were selected as controls. The controls
were randomly selected and matched to cases by age, sex and year of
death, with a ratio of 1:1. This case-control study comprised a final
selection of 23 581 cases and 23 581 controls. Overall, the balance
was well achieved between the two groups in this study, that is, cases
(n=12 171) and controls (n=12 171) in males, and cases (n=11 410)
and controls (n=11 410) among females (Table 1). Males with a
mean standard deviation (SD) age of 63.5 (12.4) years were in the
case and control groups, whereas the mean (SD) age of females in
these groups was 67.4 (13.0) years. The mortality data from Stats SA
also contained important information about the study participants,
including marital status, province of death, race, educational level,
smoking status and occupation.

Statistical analysis

Data analysis was conducted using Stata software version 17
(StataCorp, USA), stratified by sex. For the descriptive analysis, the
categorical variables were described in absolute (1) and relative (%)
frequencies. To identify factors associated with pancreatic cancer
mortality, a conditional logistic regression model was applied. We
used a univariate model to identify the significant predictors for
pancreatic cancer mortality. A p-value of <0.05 was considered
statistically significant. Afterwards, a multivariate conditional logistic
regression model was applied. Results were expressed as adjusted
odds ratios (ORs) with 95% confidence intervals (CIs).

Results

Of the 23 581 cases, 12 171 were males, and 11 410 were females.
Controls were randomly selected to be as similar as possible to the
cases, which defined a ratio of 1:1 between controls and cases. Most
pancreatic cancer deaths occurred among males (n=6 351; 62.3%)
and females (n=3 602; 37.5%) who were married. Non-cancer
deaths accounted for >30% of males (n=4 900; 49.0%) and females
(n=3 014; 32.4%) who were married. Widowed males (1=692; 6.8%)
and females (n=1 497; 15.6%) reported the lowest pancreatic cancer
mortality. The largest increase of cases was observed in black Africans
(n=4 040; 42.7%), followed by white (n=3 861; 40.8%) and coloured
(n=1 251; 13.2%) patients, and the greatest reduction was among
Indians or Asians (n=306; 3.2%) in males. A similar pattern was
observed among females, except that most cases occurred in whites
and were followed by black Africans. In females, 3 676 whites (41.4%)
and 3 643 black Africans (41.1%) were in the case group. Black
Africans were more frequent among controls in males (n=6 926;
75.8%) and females (n=6 436; 75.7%). Gauteng Province displayed
the highest proportion of pancreatic cancer deaths, regardless of sex.
In males and females, 3 519 cases (28.9%) and 3 162 cases (27.7%),
respectively, occurred in Gauteng. Northern Cape Province presented
the lowest pancreatic cancer deaths among males (n=428; 3.5%),
whereas Mpumalanga Province displayed the smallest number of
cases in females (1=395; 3.5%). Among controls, Gauteng prevailed
in males (n=2 415; 19.9%) and KwaZulu-Natal Province dominated
in females (n=2 421; 21.2%). The majority of males (n=2 302, 49.1%)
with secondary school education were in the case group, while 531
(11.3%) were illiterate. Females with secondary school education
accounted for more than half (n=2 150, 50.6%) of cases, whereas
499 (11.8%) had tertiary education. Approximately 2 154 males

(43.9%) in the case group and 950 females (19.9%) in this group
were smokers. Among controls, >50% of males (n=2 869; 53.6%)
and females (n=4 339; 84.4%) had never smoked. Most cases (1=408;
5.5%) were professional in males, while the largest reduction of cases
was among clerical support workers (n=73; 1.0%). A significantly
greater proportion of cases were among professionals (n=351; 5.0%)
in females. In contrast, a small number of cases (n=17; 0.2%) were
women who were plant and machine operators and assemblers
(Table 2).

Factors associated with pancreatic cancer mortality

Table 3 presents the results of the analysis of association between
sociodemographic and lifestyle risk factors and pancreatic cancer
mortality. Applying conditional logistic regression, it was determined
that occupation, smoking, race and education were associated with
pancreatic cancer mortality. Males who were managers (OR 2.99; 95%
CI 1.36 - 6.60; p=0.006) and craft and related trade workers (OR 1.89;
95% CI 1.14 - 3.14; p=0.013) were more likely than males in other
occupations to die from pancreatic cancer. An elevation of pancreatic
cancer mortality among white males (OR 3.01; 95% CI 1.44 - 6.26;
p=0.003) was also observed. Significantly increased risks of pancreatic
cancer mortality were found among females who were managers (OR
6.13; 95% CI 1.32 - 28.52; p=0.021), professionals (OR 2.12; 95% CI
1.24 - 3.63; p=0.0.006), clerical support workers (OR 3.78; 95% CI
1.79 - 7.98; p=0.001) and elementary occupation workers (OR 1.41;
95% CI 0.99 - 2.00; p=0.059). Increased risk of pancreatic cancer
mortality also appeared among female smokers (OR 1.36; 95% CI
1.02 - 1.82; p=0.039). Males who attained primary school education
(OR 1.61; 95% CI 1.10 - 2.36; p=0.014) were more likely than females
(OR 1.46; 95% CI 1.09 - 1.95; p=0.011) with the same educational level
to die from pancreatic cancer. In contrast, females who had secondary
school education (OR 3.25; 95% CI 2.40 - 4.40; p<0.001) and tertiary
education (OR 5.65; 95% CI 3.26 - 9.79; p<0.001) had higher risk
of pancreatic cancer mortality than males who attained secondary
school education (OR 1.71; 95% CI 1.14 - 2.56; p=0.010) and tertiary
education (OR 4.10; 95% CI 2.16 - 7.79; p<0.001).

Association between occupations and pancreatic cancer
mortality

Table 4 shows adjusted ORs and their 95% Cls of pancreatic cancer
mortality according to all occupations. Statistically significant
increased risks of pancreatic cancer mortality were associated with
all occupations in males and females. A significantly increased OR
of 1.31 (95% CI 1.01 - 1.71; p=0.045) was observed among males
who worked in several occupations. Results of the multivariate
analysis also showed that females who reported occupations (OR
1.66; 95% CI 1.30 - 2.12; p<0.001) were at higher risk of pancreatic
cancer mortality than females who did not report occupations.

Discussion

This case-control study of pancreatic cancer was based on mortality
data provided by Stats SA from 1997 to 2016. The pancreatic
cancer-related deaths increased during the study period, which
may suggest an increased exposure to risk factors. Another possible
explanation is the substantial increase in hepatopancreaticobiliary
units in the country, leading to high diagnostic rates. Gauteng and
Western Cape provinces presented higher cases compared with
Eastern Cape and KwaZulu-Natal. The availability and infrastructure
of tertiary healthcare are different between these two groups
of provinces. Hence, it is possible that patients with pancreatic
cancer were not diagnosed in under-resourced areas. There were
more men than women who died from pancreatic cancer from
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Table 1. Cases and controls matched by sex, age and year of death

Males (n=12 171), n (%)

Females (n=11 410), n (%)

Variable Cases Controls Cases Controls

Age group, years
15-19 5 (0.0) 5(0.0) 8 (0.1) 8 (0.1)
20 -24 5 (0.0) 5(0.0) 12 (0.1) 12 (0.1)
25-29 38 (0.3) 38 (0.3) 34 (0.3) 34 (0.3)
30 - 34 104 (0.9) 104 (0.9) 65 (0.6) 65 (0.6)
35-39 213 (1.8) 213 (1.8) 150 (1.3) 150 (1.3)
40 - 44 457 (3.8) 457 (3.8) 285 (2.5) 285 (2.5)
45 - 49 807 (6.6) 807 (6.6) 510 (4.5) 510 (4.5)
50 - 54 1241 (10.2) 1241 (10.2) 832 (7.3) 832 (7.3)
55-59 1628 (13.4) 1628 (13.4) 1140 (10.0) 1 140 (10.0)
60 - 64 1871 (15.4) 1871 (15.4) 1453 (12.7) 1453 (12.7)
65 - 69 1789 (14.7) 1789 (14.7) 1588 (13.9) 1588 (13.9)
70 - 74 1579 (13.0) 1579 (13.0) 1644 (14.4) 1644 (14.4)
75-79 1243 (10.2) 1243 (10.2) 1563 (13.7) 1563 (13.7)
>80 1191 (9.8) 1191 (9.8) 2126 (18.6) 2126 (18.6)

Year of death
1997 430 (3.5) 430 (3.5) 388 (3.4) 388 (3.4)
1998 491 (4.0) 491 (4.0) 426 (3.7) 426 (3.7)
1999 482 (4.0) 482 (4.0) 460 (4.0) 460 (4.0)
2000 496 (4.1) 496 (4.1) 457 (4.0) 457 (4.0)
2001 552 (4.5) 552 (4.5) 503 (4.4) 503 (4.4)
2002 557 (4.6) 557 (4.6) 512 (4.5) 512 (4.5)
2003 565 (4.6) 565 (4.6) 538 (4.7) 538 (4.7)
2004 569 (4.7) 569 (4.7) 529 (4.6) 529 (4.6)
2005 588 (4.8) 588 (4.8) 536 (4.7) 536 (4.7)
2006 571 (4.7) 571 (4.7) 590 (5.2) 590 (5.2)
2007 645 (5.3) 645 (5.3) 604 (5.3) 604 (5.3)
2008 638 (5.2) 638 (5.2) 562 (4.9) 562 (4.9)
2009 666 (5.5) 666 (5.5) 607 (5.3) 607 (5.3)
2010 639 (5.3) 639 (5.3) 640 (5.6) 640 (5.6)
2011 676 (5.6) 676 (5.6) 629 (5.5) 629 (5.5)
2012 669 (5.5) 669 (5.5) 654 (5.7) 654 (5.7)
2013 681 (5.6) 681 (5.6) 639 (5.6) 639 (5.6)
2014 708 (5.8) 708 (5.8) 691 (6.1) 691 (6.1)
2015 779 (6.4) 779 (6.4) 743 (6.5) 743 (6.5)
2016 769 (6.3) 769 (6.3) 702 (6.2) 702 (6.2)

1997 to 2016. There is a high rate of unemployment in SA; hence,
this aspect was also reflected by the enormous number of study
participants classified as economically inactive or with unspecified
occupations in this study. The workplace exposure, responses,
carcinogenic potency, prevalence of risk factors and susceptibility
may differ among men and women. Hence, the analyses were
stratified by sex. Females in the case and control groups were
slightly older than males. Cases were somewhat educated regardless
of sex. Our findings further suggest that race, education, smoking
and occupation were significant predictors of pancreatic cancer
mortality. While males employed in managerial and craft and
related trade occupations had a higher risk of death from cancer
of the pancreas than other males, females who were managers,
professionals, clerical support workers and elementary occupation
workers were more likely than females in other occupations to
die from this malignancy. Many workers employed in various
occupations utilise solvents to perform their jobs. The increased
risks of pancreatic cancer mortality among workers employed in
various occupations may be due to exposure to solvents in the

workplace. As solvents are common in different occupations, there
is also the possibility of interactive effects of these solvents, which
may increase the risk of death from pancreatic cancer.

These solvents are used for different purposes in industries.
Workers employed in hospital-related occupations and industries
and chemical petroleum processing are exposed to formaldehyde.
This occupational exposure is associated with pancreas cancer.!'®
Formaldehyde is widely used for preservation and disinfection as
well as in the production of industrial chemical compounds. The
chlorohydrin production workers who produced dichloromethane
were at greater risk of dying from pancreatic and lymphopoietic
cancers.”®! Dichloromethane is commonly used in the food and
pharmaceutical industries. Our study confirmed some results from
previous epidemiological studies of occupational cancer. We found
an association between elementary occupations and pancreatic
cancer mortality; this is further corroborated by previous studies
that reported an excess risk among those who worked as garagemen,
dry cleaners and service station workers.'”!¥! Globally, around
100 000 chemicals are classified as commodities and many chemicals
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Table 2. Sociodemographic and lifestyle characteristics of cases and controls

Males (n=12 171), n (%)

Females (n=11 410), n (%)

Variable Cases Controls Cases Controls
Marital status
Never married 2117 (20.8) 3433 (34.3) 1918 (20.0) 3039 (32.7)
Married 6 351 (62.3) 4900 (49.0) 3602 (37.5) 3014 (32.4)
Widowed 692 (6.8) 721 (7.2) 1497 (15.6) 1291 (13.9)
Divorced 1033 (10.1) 957 (9.6) 2 585 (26.9) 1953 (21.0)
Race
Black African 4040 (42.7) 6 926 (75.8) 3 643 (41.1) 6 436 (75.7)
White 3 861 (40.8) 1220 (13.4) 3676 (41.4) 1120 (13.2)
Indian or Asian 306 (3.2) 278 (3.0) 235 (2.7) 250 (2.9)
Coloured 1251 (13.2) 711 (7.8) 1317 (14.9) 697 (8.2)
Province of death
Western Cape 2697 (22.2) 1243 (10.2) 2 654 (23.3) 1030 (9.0)
Eastern Cape 1380 (11.3) 1953 (16.1) 1443 (12.7) 1836 (16.1)
Northern Cape 428 (3.5) 325 (2.7) 434 (3.8) 302 (2.7)
Free State 915 (7.5) 902 (7.4) 843 (7.4) 884 (7.8)
KwaZulu-Natal 1546 (12.7) 2386 (19.6) 1457 (12.8) 2421 (21.2)
North West 601 (4.9) 905 (7.5) 525 (4.6) 792 (7.0)
Gauteng 3519 (28.9) 2 415 (19.9) 3162 (27.7) 2264 (19.9)
Mpumalanga 521 (4.3) 894 (7.4) 395 (3.5) 777 (6.8)
Limpopo 560 (4.6) 1132 (9.3) 492 (4.3) 1094 (9.6)
Education
None 531 (11.3) 1248 (25.1) 630 (14.8) 1580 (33.9)
Primary 1042 (22.2) 1876 (37.8) 967 (22.8) 1 634 (35.0)
Secondary 2302 (49.1) 1 641 (33.0) 2 150 (50.6) 1312 (28.1)
Tertiary 817 (17.4) 203 (4.1) 499 (11.8) 139 (3.0)
Smoker
No 2749 (56.1) 2 869 (53.6) 3 831 (80.1) 4339 (84.4)
Yes 2 154 (43.9) 2 488 (46.4) 950 (19.9) 801 (15.6)
Occupation
Economically inactive or unspecified occupation 5526 (74.1) 6261 (83.9) 5844 (82.6) 6 361 (89.8)
Manager 223 (3.0) 42 (0.6) 65 (0.9) 12 (0.2)
Professional 408 (5.5) 112 (1.5) 351 (5.0) 113 (1.6)
Technician and associate professional 140 (1.9) 57 (0.8) 91 (1.3) 27 (0.4)
Clerical support workers 73 (1.0) 36 (0.5) 221 (3.1) 51 (0.7)
Service and sales workers and armed forces 170 (2.3) 112 (1.5) 120 (1.7) 58 (0.8)
Skilled agricultural and fishery workers 145 (1.9) 91 (1.2) 19 (0.3) 19 (0.3)
Craft and related trade workers 355 (4.8) 220 (3.0) 40 (0.6) 25 (0.4)
Plant and machine operators and assemblers 173 (2.3) 189 (2.5) 17 (0.2) 6 (0.1)
Elementary occupations 248 (3.3) 340 (4.6) 308 (4.4) 411 (5.8)

are invented yearly,™ which contribute to economic growth
and technological improvement. These hazardous occupational
exposures may further increase the risk of pancreatic cancer
mortality among workers. An excess in mortality of pancreatic
cancer in an auto mechanics cohort study was reported,®?! and
an excess risk of pancreatic cancer was observed among vehicle
drivers and railroad workers.??! Despite the association between
occupational group and excess risk of pancreatic cancer mortality
in this study, some differences in the strength of associations
were recognised. Some of the occupational exposures are found
in specific industries, and these risk factors may contribute to
pancreatic cancer mortality and morbidity; this may explain these
variations. Furthermore, SA is a large country with nine provinces,
and the distribution of occupational groups and industries varies
within the country. SA has both rural and urban areas; certain

occupations are concentrated in urban areas, while others are
located in rural areas. However, statistical power constraints limited
the ability to investigate associations between occupational groups
and pancreatic cancer mortality stratified by both place of death and
sex. Given the mobility between occupations in SA, we did consider
looking at the association between all occupations and pancreatic
cancer mortality. Workers move between occupations when there
are new job vacancies, to get higher wages and to improve the match
between their skills and the skills required by each occupation.
Our analysis suggested statistically significant increased risks of
pancreatic cancer mortality among males and females who reported
occupations. Due to initiatives that promote gender equality in SA,
changes are occurring in the workplace. Women are increasingly
being employed in sectors that were dominated by men in the past.
Thus, women are exposed to potentially hazardous carcinogens
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Table 3. Factors associated with pancreatic cancer mortality

Males Females
Risk factor OR (95% CI) p-value OR (95% CI) p-value
Occupation
Economically inactive or unspecified occupation Reference - Reference -
Manager 2.99 (1.36 - 6.60) 0.006 6.13 (1.32 - 28.52) 0.021
Professional 1.91 (0.94 - 3.89) 0.072 2.12 (1.24 - 3.63) 0.006
Technician and associate professional 1.00 (0.44 - 2.31) 0.993 1.90 (0.82 - 4.41) 0.135
Clerical support worker 0.74 (0.24 - 2.25) 0.595 3.78 (1.79 - 7.98) 0.001
Service and sales worker and armed forces 1.06 (0.52 - 2.19) 0.869 0.84 (0.44 - 1.57) 0.580
Skilled agricultural and fishery worker 0.98 (0.47 - 2.02) 0.955 1.20 (0.34 - 4.24) 0.775
Craft and related trade worker 1.89 (1.14 - 3.14) 0.013 1.91 (0.69 - 5.34) 0.215
Plant and machine operator and assembler 1.21 (0.71 - 2.05) 0.487 3.39 (0.65 - 17.57) 0.147
Elementary occupation 0.87 (0.54 - 1.42) 0.576 1.41 (0.99 - 2.00) 0.059
Smoker
No Reference - Reference -
Yes 0.86 (0.67 - 1.11) 0.260 1.36 (1.02 - 1.82) 0.039
Race
Indian or Asian Reference - - -
Black African 0.88 (0.44 - 1.76) 0.725 - -
White 3.01 (1.44 - 6.26) 0.003 - -
Coloured 2.09 (0.93 - 4.69) 0.074 - -
Education
None Reference - Reference -
Primary 1.61 (1.10 - 2.36) 0.014 1.46 (1.09 - 1.95) 0.011
Secondary 1.71 (1.14 - 2.56) 0.010 3.25 (2.40 - 4.40) <0.001
Tertiary 4.10 (2.16 - 7.79) <0.001 5.65 (3.26 - 9.79) <0.001

OR = odds ratio; CI = confidence interval.

Table 4. Conditional logistic regression evaluating the association between occupations and pancreatic cancer mortality*

Males Females
Risk factor OR (95% CI) p-value OR (95% CI) p-value
Occupation
Economically inactive or unspecified occupation Reference = Reference =
All 1.31 (1.01 - 1.71) 0.045 1.66 (1.30 - 2.12) <0.001

OR = odds ratio; CI = confidence interval.

*The model for males was adjusted for smoking status, education and race. The model for females was adjusted for smoking status and education.

in the workplace, which contribute to pancreatic cancer mortality
and morbidity. It is possible to estimate the risk of pancreatic
cancer in women based on studies that report the risk among
men, but sometimes there is variability in the results.?*’ Studies on
occupational risk that focused only on men have been conducted in
other countries, 228 but such information is limited in SA.

The association between smoking and pancreatic cancer mortality
could be explained by the high prevalence of lifestyle risk factors.
People start smoking at a young age in SA; as they grow, the duration
of exposure to smoking also increases, which increases the risk of
developing pancreas cancer, leading to death. The reality is that
patients diagnosed with pancreatic cancer may die if this disease
is not treated. Pancreatic cancer is associated with several intrinsic
and extrinsic factors. Smoking is a well-established modifiable risk
factor for pancreatic cancer,®? while its cessation reduces the risk
of this malignancy.®"*! Cigarette smokers are exposed to a mixture
of >8 000 compounds, and >70 of them are known carcinogens.
Cigarette smoking causes at least 20 different types or subtypes

of cancer, including pancreas cancer.* Smoking contributes to
carcinogenesis through multiple biological mechanisms, involved
in the early and late stages of carcinogenesis. Smoking cessation
ends further increments to cumulative exposure to tobacco smoke
regardless of the specific mechanisms that lead to the reduction of
cancer risk. There is inconsistency surrounding the detrimental
smoking-related association with pancreatic cancer risk stratified by
sex; some studies report possible sex differences for the smoking-
related association with pancreatic cancer,***! while others do not
show significant differences.*”

Many study participants employed in various industries among
cases were smokers. The combination of smoking with hazardous
operations may increase the risk of pancreatic cancer mortality.
In reality, workers are also exposed to other extrinsic and intrinsic
factors contributing to pancreatic cancer mortality. Besides clinical,
sociodemographic and environmental risk factors, it is possible that
these workers were also alcohol drinkers, and there is an interactive
effect of smoking and alcohol consumption. Understanding the
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associations between occupational and individual factors and
pancreatic cancer mortality has the potential to reduce deaths from
this disease. Avoidance of smoking, early diagnosis and treatment
of pancreatic cancer, arrangement of working time and proper
use of protective equipment at workplaces may reduce pancreatic
cancer mortality.

Study strengths and limitations

The major strengths of this study include its relevance, size and
availability of exposures. To the best of our knowledge, this is the first
large case-control study that has examined the association between
risk factors and pancreatic cancer mortality in SA. The availability
of sociodemographic and lifestyle factors in the data enabled us to
evaluate the association between these exposures and pancreatic
cancer mortality. Another strength is the availability of data for both
males and females, which allowed stratified analysis by sex. Despite
these strengths, the study suffered from some limitations. Pancreatic
cancer was not classified according to the stage at diagnosis. We lack
information about alcohol consumption, which is associated with
an increased risk of pancreatic cancer mortality. We lack detailed
information about occupational risk factors. Information about the
duration of smoking and employment was not captured. Also, we lack
information about the amount of cigarette smoking. Therefore, it was
not possible to examine the dose-response pattern of smoking.

Conclusion

This study helped to resolve concerns about the scarcity of
epidemiological studies on pancreatic cancer mortality in SA. The
findings were informative and provided evidence for an association
between smoking and pancreatic cancer mortality. Many investigators
have reported cigarette smoking as a predictor of pancreatic cancer
mortality. In addition to this lifestyle factor, our study suggested
that population group, educational attainment and occupation
were associated with elevated risks of pancreatic cancer mortality.
Although we identified the predictors of pancreatic cancer mortality,
further research evaluating the association between other extrinsic
and intrinsic factors and pancreatic cancer mortality is needed to
address the limitations of this study.
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