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2. ABSTRACT

Background: Laryngeal squamous cell carcinoma is strongly linked to tobacco inhalation as a

cause. It is estimated to account for more than 70% of laryngeal squamous cell carcinomas and

up to 89% when combined with alcohol.

Objective: To determine the prevalence of cigarette smoking and alcohol ingestion among

patients with laryngeal squamous cell carcinoma and estimate the odds attributed to cigarette

smoking and alcohol ingestion.

Methods: Fifty cases and fifty controls were recruited of matching age, sex and region of

residence. History of smoking and alcohol intake was taken and analyzed to estimate the relative

strengths of these exposures.

Results: 33 (66%) of the cases and 3 (6%) among controls smoked cigarettes. 74% had smoked

for more than 30 years p <0.0001 OR 21.3 (95% CI: 2.6- 176.1). Cessation of smoking was

associated with reduced risk (stopped <10yrs OR 19.5 (95% CI: 2.0-191). An ever smoker had

increased risk compared to controls p< 0.001 OR 6 (95% CI 2.1- 18.023). Those who smoked

only had glottic cancer p< 0.001 OR 19.75 (95% CI 2.0-188.55). Those who smoked and drank

alcohol had supraglottic cancer p< 0.0001 OR 10.5 (95%CI 2.6-42). Being a current smoker and

long duration of smoking were independent risk factors p= 0.002 OR 14.6 (95%CI 2.6- 80) and p

<0.01 OR 7.3 (95%CI 1.6-33) respectively.

PAR for cigarette smoking is 62%.

Conclusion: Being a current smoker and long duration of smoking are important variables in

assessment of cigarette smoking as a risk factor for laryngeal squamous cell carcinoma.
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3. INTRODUCTION.

3.1 History of smoking

In human history, tobacco inhalation dates as far back as 5000BC when it was used for various

religious, medicinal and later recreational purposes though no specific mention is made about it

in the bible. (1)

Tobacco was introduced to Europe in the sixteenth and seventeenth centuries by traders and

explorers who found it being used in the South Americas. (l) It was later cultivated

commercially and then subsequently disseminated to the rest of the world through trade and

colonization. (l)

Nicotine is the addictive compound to many cigarette smokers. (2) It causes increased release of

neurotransmitters in nerve endings and increased production of dopamine and endorphins. (3)

These compounds lead to increased alertness and are associated with pleasure. (3)

The commonest mode of tobacco inhalation is cigarette smoking. (4)This mode of consumption

has been shown in USA and various developed countries to be more deleterious to health than

other modes of inhalation since its introduction a few hundred years ago. (4)

At the moment, about a fifth of the world's population smoke cigarettes. (4) This figure is

increasing exponentially due to extensive and aggressive marketing done by cigarette

manufacturing companies. (4)

Tobacco is an important cause of human cancer and in some populations it is responsible for half

of all cancer mortality among males and a lesser but rapidly rising percentage among females.

(4) Globally, it is the leading known cause of cancer. (5) It should also be emphasized that

tobacco inhalation is responsible for more mortality from cardiovascular and respiratory diseases

than neoplasia in the developed world. (5-7)

Reviews by the IARC (4) have causally linked tobacco inhalation to development of upper

aerodigestive tract including the larynx. The pancreas and the urinary bladder are also

predisposed to tobacco smoke induced carcinogenesis. (4)

Among other exposures, alcohol ingestion has been found to interact in a multiplicative manner

with tobacco in the genesis of laryngeal SCC. (8)

3.2 Prevalence of cigarette smoking in Kenya

In the Kenyan population, 23% of men and 1% of women were found to smoke cigarettes. (9)

On the other hand, an average of 13% of schooling children smoked cigarettes and the
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prevalence was higher among boys than girls. (10) The WHO GSBSHS survey showed similar

findings. (11) The highest prevalence of smoking among Kenyan men is in the 45-49 age

bracket. (Figure 1)

Figure 1: Age group prevalence of smoking in Kenya (9)
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3.3 Cancer Burden in Kenya

In Kenya, cancer as a disease ranks third as a cause of death after infectious and cardiovascular

diseases. (12) Currently Kenya has no reliable cancer registry and data availability is scanty and

mainly hospital based. Laryngeal cancer is the fourteenth commonest cancer worldwide and

according to WHO (4) it accounts for 1.8% of all new cancers diagnosed. Mutuma et al (12)

found that head and neck cancer, of which laryngeal cancer is the commonest, is the leading

cancer in males at 14.8% in Kenya and is third among females after cancer of the breast and

cervix. There seems to be a steady rise in the incidence of head and neck cancer as evidenced by

the trends documented at the NCR (Figure 2). (12) This cancer registry is however not thought to

depict the accurate situation on the ground because cancer notification from health institutions is

not as meticulous as desirable.
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Figure2: Rise in prevalence of head and neck cancer in Kenya (12)
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The rates in males rose steadily from 10.8% in 2000 to 14.1% in 2001 then 19.1% in 2002

whereas the rates in females rose as follows: 5.1% in 2000,6.9% in 2001 and 8.7% in 2002.

Onyango et al (13) reported a 39% prevalence of laryngeal cancer among patients with head and

neck cancer over the period between January to December 2004 of which 65% were associated

with tobacco inhalation and alcohol ingestion. Among 793 head and neck cancer cases seen at

KNH, Onyango et al (14) found that laryngeal cancer was leading then cancers of the tongue,

mouth and nasopharynx in that order while see was the most common malignancy. Later,

Nyandusi (15) showed that laryngeal cancer still topped the list of head and neck with a

prevalence of25.7%. 49% were cigarette smokers but specific and detailed account in relation to

laryngeal cancer was not carried out. There were no controls in that study.

3.4 Applied anatomy of the larynx

The complex structure of the larynx consists of various folds and crevices on its mucosal surface

and includes the narrowest part of the upper airway at the glottis. (16) The epiglottis,

aryepiglottic folds, ventricular folds and true vocal cords project to the laryngeal airway whereas

the laryngeal ventricle forms a lateral crevice above the true vocal cords. (16) The trachea is

slightly angled in relation to the long axis of the larynx. (16) These unique features of the larynx

cause turbulence to inflowing aerosols such as cigarette smoke therefore increasing deposition of

particles onto the mucosa as demonstrated by Jinxiang et al (17).
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Thelarger particles in cigarette smoke are mainly deposited onto laryngeal mucosa and lung

duringinhalation whereas the fmer particles have been shown to be deposited during exhalation

andsecondary flows generated by turbulence. (17) Martonen et al (18) found that the higher

exposureto inhaled aerosol particles predisposed the larynx to cancer compared to other regions

ofthe airway. This is supported by a study by Yang (19) which showed a 3,000 times chance for

upperairway cancer compared to the lower airway.

Theepiglottic epithelium is stratified squamous on both surfaces but progressively changes to

ciliatedpseudo stratified columnar towards the false vocal cords. (20) The ciliated epithelium

undergoes another transition to stratified epithelium at the true vocal cords then reverts to the

former lining. (20) These transitions have been shown in animal models to influence the

distribution of metaplastic lesions in the larynx. (21, 22)

4. CANCER OF THE LARYNX

4.1 Background

Majority oflaryngeal tumors are malignant and are summarized below (Table 1). (23)

Table 1: Malignant tumors of the larynx

Histology Percentage
Squamous cell carcinoma (See) 85-95%
Verrucous carcinoma 1-4%%
Undifferentiated carcinoma <1%
Adenocarcinoma <1%
Miscellaneous carcinoma (adenoid cystic, <1%
spindle cell)
Sarcomas <1%

Topographically, see is classified according to subsite involved. (23) Glpttic cancer involves

the true vocal cords, supraglottic cancer when it is confined to the supraglottis and subglottic

cancer when it arises 1cm below the free edge ofthe true vocal cords. (23) Transglottic cancers

cross the laryngeal ventricle vertically to involve an adjacent laryngeal subsite. (23)

The commonest subsite involved by cancer is the glottis (up to 60%) then supraglottis (up to

40%). (23) Haque et al (24) found that involvement of more than one subsite was commoner

than single subsite involvement. In his study, the single most involved subsite was the

supraglottis then glottis. (24) In both studies, the subglottis is the least involved subsite. (23, 24)
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4.2Diagnosis

It is made based on a full history and physical examination which includes specific ENT H&N

clinical examination and indirect laryngoscopy and or stroboscopy. (23)

Persistent hoarseness of voice is the most consistent symptom and occurs in a majority of the

patients. (24) Difficulty in breathing, noisy breathing, persistent cough, bloody sputum, neck

swelling, ear and neck pain as well as difficulty swallowing are other symptoms encountered.

(23,24)

General ENT H&N examination is carried out with special attention to the neck for any

swellings, widening of the laryngeal framework and presence or absence of laryngeal crepitus.

Indirect mirror laryngoscopy, flexible nasopharyngoscopy or videostroboscopy is done to

visualize the larynx, assess the vocal cord mobility and visualize lesions of the larynx. (25)

Imaging Studies

CT or MR1 scanning with contrast enhancement is done to assess extension to adjacent tissues.

(25) These are utilized in staging of the tumor and planning for surgery.

Staging

Staging of cancer of the larynx is based on VIce classification of malignant tumors. (25)

4.3 Management

Stage I and II tumors are generally treated by voice conservation surgery or radiotherapy. (23)

Stage III cancer is generally treated by combined total laryngectomy with or without neck

dissection, and radiotherapy with or without chemotherapy. (23) Other centers offer concurrent

chemo-radiation therapy as the only mode for stage III disease in order to achieve preservation of

function. (23)

Operable stage IV tumors are treated by total laryngectomy, neck dissection, reconstruction and

postoperative chemoradiation therapy. (23) Inoperable stage IV tumors are treated by

chemoradiation. (23)
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5. TOBACCO SMOKE CARCINOGENESIS

5.1Neoplastic Mechanisms

Cigarettesmoke is known to have multiple chemical compounds that are carcinogenic in the

upperaerodigestive tract and lungs. (26) These chemicals are classified according to size and the

mostharmful and carcinogenic in respect to cancers of the lung, pharynx and larynx are found in

thetar phase. (27) These chemicals include PAHs such as benzo (a) pyrene and dibenz (a)

anthracene. (27) Consensus in IARC 1986b (28) demonstrated in hamster models that exposure

to tar phase consistently lead to development of laryngeal cancer. The neutral portion of the tar

phasehas been extensively studied in relation to carcinogenesis in the aerodigestive tract while

thebasic fraction which contains nicotine has been shown to be strongly carcinogenic as well.

(29,30)

Otherchemicals present in tobacco smoke such as polonium, phenols, nickel are thought to be

cocarcinogens or promoters whereas catechols and phenols are known to generate oxygen free

radicals that may cause DNA damage. (27)

PAR such as benzo (a) pyrene, which has been studied widely, is liberated from tobacco after

burning and is absorbed through the epithelium after being dissolved in saliva. (29) This

absorption is further enhanced in the presence of alcohol. (28) It is thereafter broken down by

intracellular mechanisms to by products such as benzo (a) pyrene -7, -8 oxide and finally to

benzo (a) pyrene-7, -8 dihydro-7,-8 diol, conjugated to form harmless products and then secreted

through urine. (29) This activation within laryngeal mucosal cells is attributed to cytochrome P

450 2C, 3A4 and lAl. (30)

In the event that conjugation does not occur, the dihydrodiol thus formed may be further

metabolized by hydroxylation to benzo (a) pyrene -7, 8-dihydrodiol-9, 10-epoxide that reacts

with DNA and RNA to form DNA adducts. (29)

Similar activation of aromatic amines such as 2- nathylamine found in tobacco smoke by

microsomal enzymes and subsequent bonding to DNA has also been documented. (29) On the

other hand, nicotine is broken down to nitrosarnines such as NNN, NNA and NNK which are

further modified through hydroxylation to metabolically active methyl diazohydroxide that

interacts with DNA in a similar manner. (31, 32)

Work by Church et al (33) showed that tobacco smoke exhibited reactive oxygen species capable

of binding DNA leading to mutations in various regions of the genome. Jaloszynski et al (34)
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latershowed that most of the damage seen in laryngeal SCC is attributed to ROS rather than

PAHthough this postulate is not conclusive.

Thelocal immunosuppressive properties of cigarette smoke were demonstrated Rees et al. (35)

He showed a significant reduction in T cell populations in the human larynx and hypothesized

thatthis may predispose to laryngeal SCe.

5.2 Effect of alcohol on tobacco carcinogenesis

It is now well known that alcohol potentiates the carcinogenic effects of tobacco smoke. (8)

Various mechanisms have been described but the most accepted is the reduced liver breakdown

of nitrosamine metabolite NDMA which is a known carcinogen through competitive inhibition

ofthe enzyme cytochrome P- 450 E2l. (36) This reduced breakdown leads to accumulation of

NDMA in the body tissues including the larynx where it is broken down to active metabolites

that bind DNA. (36) On the other hand, chronic alcohol ingestion induces liver cytochrome P-

4502EI enzyme leading to increased production of carcinogenic tobacco metabolites. (37) The

metabolites produced are conjugated by GSTMI and excreted as harmless products. (29)

Increased risk for tobacco carcinogenesis is seen in individuals who have reduced activity of

GSTMI due to genetic polymorphism. (37)

Deficiencies of folic acid and zinc have been shown to contribute to enhanced effects of tobacco

carcinogenesis among chronic alcoholics due to loss folic transmethylation activity that regulates

gene expression. (38)

Alcohol is a known solvent of tobacco carcinogens leading to increased absorption of tobacco

carcinogens in the upper aerodigestive tract. (39) The solvent effect is also true especially for the

supraglottic larynx that is exposed to both inhaled and ingested material. (8)

The upper aerodigestive tract is known to have a low repair ability for PAH induced DNA

damage. (31) These DNA adducts therefore persist setting stage formutations, translocations and

or deletions hence altered gene expression. (40)

The role of tobacco smoke in initiating preneoplastic changes in the epithelium of the larynx

which eventually lead to invasive cancer has been documented. (41,42) Molecular studies have

shown corresponding progressive chromosomal losses in various loci in these lesions. (42)

These genetic and epigenetic changes affect key regions of the genome that are responsible for

normal growth regulation as shown in head and neck cancer models. (43) Cigarette smoke hence

causes disruption of the normal cellular regulatory pathways leading to increased stimulation of
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growthvia amplification of cell cyele regulatory factors such as cyelin D 1, amplification of

transcriptionfactors such as myc and ras, up regulation of intracellular transducers such as STAT

proteinsand disruption of apoptosis as well as genomic stability via loss of p53 function. (43)

Thisleads to uncontrolled replication and immortalization of mucosal cells which are

prerequisites of cancer development. (43- 46)
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6.LITERATURE REVIEW

Accordingto the IARC Monographs (4, 28), tobacco inhalation is causally linked to laryngeal

cancer.More research has been done in various regions of the world to solidify this conclusion.

(4) Other causes of laryngeal cancer include alcohol consumption, gastro esophageal reflux

disease,infection with human papilloma virus & helicobacter pylori, some occupational

exposures like sulfuric acid and possibly some dietary habits as outlined by Cattaruza et al. (47)

Therisks associated with cigarette smoking are also modified by alcohol consumption in an

additiveor multiplicative manner thus the cigarette smoking risk is examined within strata of

alcoholconsumption. (8) It has been shown that about seventy percent of laryngeal SCCs are

causally linked to tobacco inhalation while 26% are linked to alcohol ingestion. (48) Hashibe et

al (49) conducted a metaanalysis and found that these two exposures together accounted for 89%

of laryngeal cancers. This study was carried out on pooled data from the INHANCE consortium

which introduces inter observer bias. Furthermore, the types of control subjects differ in each of

the studies. Some of the studies utilized hospital based control subjects whereas others used

population based controls at a different time compared with the cases. (49) These weaknesses are

acknowledged by the authors. (49)The strength of this study is in assembling of a very large

number of head and neck cancer cases which allowed the authors to examine in detail the

interaction between cigarette smoking and alcohol ingestion.

Risks conferred by current smoking vary and tend to increase significantly with increased

intensity and duration (Table 2). (48, 50-52)

Table 2: Duration of smoking, sample size and corresponding odds ratios

Study Sample size Duration of Odds ratio
smoking ( yrs)

Francheschi et al 162 40 15.6
(48)
Hashibe et al 89 20 6.76
(50)
Talamini et al 191 40 16.2
(51)
Lee et al (52) 49 20 2.13
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Theabove studies were carried out in the European and Indian populations and excluded African

andAsian populations citing poor representation for estimation of odds ratios and population

attributablerisks in the studies carried in these regions. (49)

Severalstudies (Table 3) have demonstrated higher risks for laryngeal see with increased

numberof cigarettes smoked. (48, 51, 53)

Table 3: Number of cigarettes and corresponding odds ratios

Study Number of cizarettes Odds ratio
Francheschi et al (48) >25 7.1

Talamani et al (51) >25 42.9

Hashibe et al (53) >20 12.8

It is has been established that there is a consistent reduction in risk for laryngeal see among

former smokers compared to current smokers. (51, 52, 54, 55, 56) The duration required to

appreciate the benefit of smoking cessation varied widely from 6 to 20 years. (51, 54, 55) Other

studies have shown similar risks to never smokers among those who stopped smoking for over

20 years or quit before 35 years of age. (55, 56)

The combined risks of tobacco inhalation and alcohol ingestion have been shown to be

multiplicative in a metaanalysis with 35 fold increased risk in the highest category of both

exposures. (8) Francheschi et al (48) and Talamini et al (51) found even higher risks when

compared to controls.

As regards subsite distribution, various authors in Turkey and France have shown that cigarette

smokers were twice more likely to develop supraglottic cancer than glottic cancer. (57-59)

Similar findings were shown by Talamini et al in Italy. (51)

As regards alcohol as a risk factor, the relative risk ratios for developing supraglottic cancer are

slightly higher than glottic carcinoma in various studies (47, 51, 59, 60) although one study by

Hashibe et al (50) showed similar risks for the two subsites. The same author found significantly

higher risks for glottic cancer from alcohol consumption in a separate study he conducted at a

later date. (53)
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ETShas been thought to confer some marginal risk for laryngeal see depending on the areas of

exposure.(61, 62) However, other studies and reviews published later did not convincingly show

significantrisk from ETS. (52, 63)

Theliterature reviewed above are mostly based on hospital records and few of the authors

actuallyinterviewed all cases on their own thereby introducing inter observer bias. Other

handicapsto these studies include the fact that cases diagnosed at a different time were

controlledagainst subjects at a different time altogether and were not regionally controlled. (49)

Somestudies in one of the metaanalysis did not obtain histological information from their

records.(49)

Thisstudy was designed to analyze the risk of developing laryngeal see attributed to cigarette

smokingwhen abused either alone or alongside alcohol in a Kenyan population and relate with

thelaryngeal subsites involved. The investigator recruited and obtained history from both case

andcontrol groups so as to eliminate inter observer bias.

7.JUSTIFICATION OF THE STUDY

Cancerof the larynx is the leading head and neck cancer among men in Kenya and is third

commonest cancer among females. It has been strongly linked to cigarette smoking and alcohol

intakein many studies. Local data is scanty and where available are not specific for cancer of the

larynx. To the best of my knowledge, no case-control study has been carried out in the Kenyan

population to evaluate cancer of the larynx risks regarding tobacco inhalation and alcohol intake.

This study therefore sought to estimate the risks attributed to cigarette smoking and alcohol

ingestion in this population. This will form a basis for future planning strategies aimed at

reducing the burden of this cancer through reduction of cigarette smoking.

8. REASEARCH QUESTION

What is the prevalence of cigarette smoking and alcohol ingestion among patients who have been

histologically diagnosed with see of the larynx?

09. OBJECTIVES

09.1. Broad objective

Determine the prevalence of cigarette smoking among patients histologically diagnosed with

see of the larynx and estimate the risk of developing laryngeal see attributed to cigarette

smoking.
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09.2. Specific objectives

I.Determine the demographic characteristics of patients diagnosed with laryngeal sec.
2.Determine and compare the prevalence of cigarette smoking among patients diagnosed with

laryngealsee with sub sites involved and tumor characteristics.

3. Determine the type, amount and duration of cigarette smoking among patients with cancer of

thelarynx and estimate the risk for developing laryngeal see attributable to cigarette smoking.

4.Determine the prevalence of alcohol intake among patients diagnosed with see larynx and

estimateits effect on cigarette smoking as a risk factor for laryngeal cancer.

10.HYPOTHESIS

10.1NuD Hypothesis

Cigarette smoking is not an important risk factor for development of laryngeal see in this set up

and its effect differs from findings of studies done elsewhere.

10.2Alternate hypothesis

Cigarette smoking is an important risk factor for laryngeal see in this set up and findings here

are similar to studies done elsewhere.

11.STUDY DESIGN

This was a hospital based case- control study.

12.SETTING

Cases were recruited from the departments of ENT H & N and radiation- oncology whereas

controls were recruited from the department of orthopedics.

13. STUDY POPULATION

Sequential incident and prevalent cases of histologically proven laryngeal see in the above

departments as well as patients admitted in the orthopedic wards (controls) of matching age, sex

and region who were clinically assessed and found not to have cancer of the larynx, were

recruited for this study.

13.1 Inclusion criteria

A. Study group

All patients with histological diagnosis of see of the larynx, both prevalent (diagnosed within

the last 3years) and incident who gave informed consent.

B. Control group

1. Orthopedic patients in whom cancer of the larynx has been excluded clinically.
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2, Those who gave informed consent.

13.2.Exclusion criteria

1. Those who declined informed consent.

2. Patients in the control group suspected to have cancer.

3. Non see histologies and those not reported by a qualified pathologist.

14.SAMPLE SIZE CALCULATION

The sample size was calculated using the formula of comparing two proportions as outlined

below. (Table 4)

For unequal groups of size 711 and n2, where r = 112/711, is

I {za2v(r+1)pq +::3vrPlQlTP2Q2}2
111 = rd2

where p = PI - 7'P2 and 112 = rn1'
r+1

For small samples, employ a "continuity correction"
'J

_ 71~ ( i 2( r - 1 )) ..
111-J H-y1+ 71~rldl .

Adaptedfrom American Journal of Epidemiology 1974.
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Table4: Sample size calculation format

Factor under consideration "Smoking"

1ST GROUP "Cancer patients"
"Non-Cancer

patients"2ND GROUP

Parameter Symbol Value

Probability of "Smoking" in "Cancer patients" group

Probability of "Smoking" in "Non-Cancer patients" group

PI - P2
OddsRatio

PI
P2
d
OR

60.0%

30.0%
0.3

3.50

Proportion of participants expected in "Cancer patients" group
Proportion of participants expected in "Non-Cancer patients"
group

50.0%

50.0%

Ratio of ("Cancer patients": "Non-Cancer patients") sizes r 1.00

P corrected p-bar 0.450

Power 1-~
z-~
I-a

80%
0.84
95%
1.96

Confidence level
z-a

Number of subjects required for "Cancer patients" group
Number of subjects required for "Non-Cancer patients" group

42
42

Continuity correction for n.' nl

Continuity correction for n2' n2
50
50

Sample size 100
A prevalence of 60% was arrived at as the probability of smoking among cancer patients based

on studies done locally and an estimate of 30% prevalence among non- cancer patients which

corresponds to the prevalence of smoking among adults of the age bracket 45-49 according to

KDHS (8). With continuity correction of the sample size, statistical power of 80% and

Page i 19



confidenceinterval of 95%, a total of 100 patients were obtained of which 50 were cases and 50

werecontrols.

15.METHODOLOGY

Thestudy was conducted between March 2011 and May 2011.

15.1Methods

Recruitment of study patients

Sequentialpatients (cases) of all ages presenting in the ENT H & N Surgery department,

Radiation-oncology departments of KNH with histologically proven SCC larynx were recruited

forthe study. The histologies were confirmed from the patient files and tumor board attendance

registeramong those recruited from the ENT H&N department. A total of 39 cases were

recruitedfrom the ENT H&N department whereas 11 were recruited from radiation-oncology

department.All the cases had been diagnosed histologically with SCC of the larynx and staged

clinically,endoscopically, radiologically (CT scanning) and finally discussed in the ENT H&N

tumorboard. Eight cases were excluded from the study. Two had verrucous carcinoma whereas

fourhad spindle cell carcinoma. Two other patients declined and were also excluded from the

study.

Recruitment of controls

Controls were recruited from patients in the orthopedics department (inpatient and outpatient)

andmatched for age, sex and region with the cases to control for confounding factors. A total of

50 controls were recruited. 36 were recruited from the wards whereas 14 were recruited from the

orthopedic clinic. Among the controls, three patients were found to have hoarseness of voice

whereas one had a neck swelling and were therefore referred to the ENT H&N clinic for further

evaluation. 31 (62%) of the controls were diagnosed with traumatic orthopedic conditions

(fractures and or dislocations), 25% had benign orthopedic ailments suchas sciatica and

prolapsed intervertebral discs while the remaining 13% had osteoarthritis and acute infections

such as septic arthritis and cellulitis. None of the recruited patients had been diagnosed with a

neoplastic condition.

Controls were matched with the cases within a range of five years of the cases.

Informed consent

Initial explanation on the nature and scope as well as anticipated benefits and adverse effects of

the study was made to all recruited cases and controls. Consent was then obtained-from the
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participantsand a study number assigned where-upon demographic data was entered in a

questionnaire.

Establishment of the presence and nature of smoking habit and alcohol ingestion

A medical history with primary focus on laryngeal malignancy was obtained to include onset of

symptoms,severity, duration and involvement of other regions among the controls. An indirect

laryngoscopy was then performed on all patients in the control group and those found to have

anylaryngeal lesion suspected to be malignant based on history, examination and indirect

laryngoscopy were excluded from the study and referred to the ENT H&N consultant clinic for

furtherevaluation. Those in whom malignancy has been ruled out in this manner were then

recruitedas controls for the study.

Historyof smoking and alcohol intake was then obtained to include whether they were current

smokers, how long they stopped smoking if they were former smokers, age of onset of cigarette

smoking, duration, type (filtered or non-filtered cigarettes), number of sticks in pack years and

whether they lived with anyone who smokes.

History of alcohol intake was obtained to include whether they drank alcohol or not, age of onset

of alcohol intake, duration, number of days they drank per week, type of alcohol taken and

number of alcoholic drinks taken per week. A drink constituted 125mls of wine, 330mls of ale

beer and 30mls of hard liquor. (64)

The respondents were then classified as "no drinkers, light drinkers, moderate drinkers, heavy

drinkers and very heavy drinkers" as per the NlAAA (64) guidelines. (Table 5)

Table 5: NlAAA classification of alcohol drinking patterns

Classification Women: Drinks per week Men: Drinks per week
No drinkers Nil Nil
Light Drinkers < 3 drinks < 3 drinks
Moderate drinking 3-7 drinks 3-14 drinks
Heavy drinking 7-14 drinks 14-21 drinks
Very heavy drinking >14 drinks >21 drinks

15.2 Quality control

The proforma was pretested prior to commencement of the study and appropriate changes made.

The principal investigator took the relevant medical history and conducted the necessary physical

examinations, file perusal in both case and control groups to eliminate inter observer bias.
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15.3Data Management and analysis

Alltheinformation was recorded in a data collection form.

The datawas thereafter entered into a computer and analysed by SPSS 17.0 statistical package

with thehelp of a statistician. Descriptive statistics such as means, frequency and standard

deviationwere used for most of the data.

Resultsare presented in tables, graphs and pie charts. Mean, median and standard deviations

were computed.

Risksfor laryngeal see were estimated by calculating Odds ratios.

AttributableFractionlRisk was estimated by the following formula and presented in percentages.

The formula below was applied since cases and controls were equal in number.

Attributable Risk = 1- ilion exposed cases) <I 00
(Non- exposed controls)

Adaptedfrom Basic epidemiology 2"d edition by R. Bonita

Associationsbetween tobacco smoking and alcohol intake as risk factors for see of the larynx

wereanalyzed by multiple linear regression models to estimate the relative strengths of the

independent and joint effects of the exposures.

16.ETIDCAL CONSIDERATIONS

Informed consent was obtained from the participating patients or their guardians and those who

declined to participate in the study were excluded and given the same treatment as those who

consented.

Costs incurred were borne by the principal investigator and no extra cost was passed to the

patients.

Confidentiality of the participating patients was maintained at all times. Names and numbers

obtained on the questionnaire were used only for purposes of follow-up where need arose.

Approval by the ethics and research committee of the KNH was sought before commencement of

the study.

Results obtained from this study will be published and made available for use by the members of

the medical fraternity.
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17.RESULTS

Inthisstudy, 50 cases of histologically proven SCC of the larynx were recruited from the

departmentsof ENT H&N and radiation-oncology as well as 50 controls of matching age, sex

and region from the department of orthopedics. Matching by region in some situations was

difficultdue to unavailability of suitable controls. Other suitable respondents were therefore

recruited.

Age distribution

Theyoungest age for the cases was 42 and while the oldest 84 years with a mean age 63 years.

Therewas no significant difference between the case and control group (p= 0.297) although the

meanage for cases was slightly lower (Table 6 and 7).

Table6: Mean ages for cases and controls.

Age Controls 50 10.587 0.297

Cases

Meanarm n

63.7

Std.
Deviation

P value

50 61.36 11.717

Table 7: Age distribution for cases and controls

Arm

Controls Cases

Count ColumnN% Count ColumnN%

Age groups 40-44 3 6.1% 1 2.1%

45-49 2 4.1% 4 8.5%

50-54 4 8.2% 4 8.5%

55-59 4 8.2% 9 19.1%

60-64 13 26.5% 13 27.7%

65-69 10 20.4% 6 12.8%

70-74 7 14.3% 4 8.5%

75-79 5 10.2% 4 8.5%

80-84 1 2.0% 2 4.3%
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Sex distribution

Outof the 50 cases, only 2 were female (4%) whereas the rest were male (96%) suggesting that

thisis a predominantly a male disease (Fig. 3).

Figure 3: Pie chart showing sex distribution.

• males

o females

Region of origin

Outof the 50 cases, majority of them came from Central Kenya (46%) followed by Eastern

province (16%) then Rift Valley 16%. Nyanza and Western provinces followed with 8% and 6%

respectively (Figure 4). The least number of cases was seen in Nairobi province (p = 0.281).

Some cases from Nyanza and coast province were controlled against controls recruited from

other regions due to unavailability of the suitable age and sex.

Figure 4: Distribution of cases and controls by region
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Occupation
Anequalproportion of cases and controls were self employed whereas more of the controls were

unemployedcompared to the cases. Twice as much of the cases were salaried compared to the

controlsalthough these findings were not statistically significant (p = 0.166). (Figure 5)

Figure5: Occupation among cases and controls
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Education

Majority of the cases had attained primary education compared to controls whereas other levels

of education were comparable (p = 0.57). (Figure 6)

Figure 6: Levels of education among cases and controls
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_.

In general, the characteristics of cases in terms of sex, age, region of origin, occupation an

ofeducation were similar with the distribution among controls.

SmokingHistory

33 of the 50 cases (66%) had a positive history of current cigarette smoking compared to c

thathad a low prevalence of smoking of less than 6%. The odds ratio of developing laryng

see in patients who are current smokers was 30.4 p value <0.0001 (95% CI: 8.2- 112.2).

Amongthe cases who smoked, 69.8% smoked filtered cigarettes whereas 30.20% smoked

filteredcigarettes (p = 0.198). This was not statistically significant (Table 8).

Theprevalence of the respondents who lived with someone who smoked in the house was

comparable between cases and controls at 3% and 2% respectively. The p values for living

a smoker and smoking in the house were 0.558 and 0.307 respectively.

Table 8: Smoking history and habits

Arm
Controls Cases Total

Count Column Count Column Count Column P value
N% N% N%

Smoker No 47 94.00% 17 34.00% 64 64.00% <0.0001
Yes 3 6.00% 33 66.00% 36 36.00%

Cigarette Filtered 13 86.70% 30 69.80% 43 74.10% 0.198
Type Non- 2 13.30% 13 30.20% 15 25.90%
Smoked filtered
Lives No 49 98.00% 48 96.00% 97 97.00% 0.558
with Yes 1 2.00% 2 4.00% 3 3.00%
Smoker
Smokes No 49 98.00% 47 94.00% 96 96.00% 0.307
in House Yes 1 2.00% 3 6.00% 4 4.00%

d level

ontrols

eal

non-

with

The duration since stopping smoking among controls was found to be significantly longer (24.57

years) compared to cases (12. 13years) p = 0.029. Those who had stopped smoking for <10years

had a reduced risk of developing laryngeal SCC OR 19.5 (95% CI: 2.0-190.9) as opposed to

current smokers OR 30.4 (95% CI: 8.2- 112.2). (Table 10)

Similarly, the mean age of starting cigarette smoking among the cases was 20.18 whereas it was

25 among the controls (p 0.044). Those who started smoking below the age of20 years had p

<0.0001 OR of31.733 (95% CI: 8.74-115.04) whereas those who started smoking between 21-
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1-

40years of age had p < 0.001 OR 7.727(95% CI: 2.409- 24.787). P value for those who began

smokingafter 40 years was 1.00 (Table 9)

Table 9: Age of smoking debut

Age of debut
ciaarette smokina B P value OR 95% C.I

Lower Upper
Never smoked .000
<=20years 3.457 <0.001 31.733 8.754 115.040
21-40years 2.045 0.001 7.727 2.409 24.787
>40years 22.937 1.000 9.154E+09 .000

Therewas a significant difference in the mean of the total number of pack years among the cases

31.40405 compared to the controls 5.4235 p < 0.0001 OR 21.3 (95% CI: 2.6- 176.1). This shows

a strong association between cumulative cigarette smoking and laryngeal SCC.

Duration of smoking was also found to be significantly different among cases and controls

p<O.OOOIOR 12.7 (95% CI: 3.4- 47.5). The cases had smoked an average of38.36 years

compared to controls who had smoked for an average of 14.88 years. The short duration of

smoking among the controls is explained by the fact that 92% of controls who had smoked

stopped smoking at various times before being recruited for the study. (Table 10)

Table 10: Smoking characteristics

arm N Mean Std. Deviation P value

Duration since Controls 14 24.57 12.364 0.029
stopping
smoking <10yrs

Cases 15 12.13 16.173
Age of debut to Controls 16 25 5.797 0.044
smoking

Cases 44 20.18 8.633
Cumulative Pack Controls 17 5.4235 6.57536 <0.0001
Years

Cases 42 31.0405 23.83292
Duration of Controls 17 14.88 9.44 <0.0001
smoking

Cases 44 38.36 15.716
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Eversmokers

Fromthe results of this study, having smoked in one's lifetime has a significant positive

relationshipfor developing laryngeal SCC. The highest risk was noted for supraglottis p= 0.003

OR6.7778 (95% CI 1.7- 27.021) followed by glottis p <0.0001 OR 6.151 (95% CI 2.1- 18.023)

and lastly transglottic SCC p 0.012 OR 3.5 (95% CI 1.269- 9.652) (Table 11).

Table 11: Ever smokers

Yes No p value OR Lower CI Upper CI

Supraglottis 9 3 0.003 6.778 1.7 27.021

Glottis 14 6 < 0.0001 6.152 2.1 18.023

Subglottis 1 0 0.18

Transglottic 12 8 0.012 3.5 1.269 9.652

Alcohol consumption

Amongst the cases recruited, 38 (76%) gave a positive history of alcohol intake compared to the

controls among whom 29 out of 50 drank alcohol corresponding to 58% p = 0.05 OR 2.3 (95%

CI: 1.0-5.4) showing elevated alcohol related risks for laryngeal SCC. When stratified into the

various categories of alcohol drinking as outlined by NIAAA (62), only those who were very

heavy drinkers had significant p value 0.002 OR 6.0 (95% CI: 11.957- 18.398). The sample size

in this study was designed to assess cigarette smoking in relation to laryngeal SCC and therefore

the history of alcohol intake is included so that we can be able to control for its effects as it is a

major confounder in regards to tobacco induced carcinogenesis.

Comparison between risk factors and sub sites involved

Cigarette smoking as the only exposure

Among patients who smoked only, 4 of them (20%) had glottic cancer p=O.OOl OR 19.75(2.069

188.552) which was statistically SIgnificant. Other laryngeal sub SItes did not have any patients

who smoked only. In this study, glottic SCC seems to be the only subsite associated with

cigarette smoking only (Table 12).
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Table12: Cigarette smoking in relation to subsites involved.

Smoking only
Yes No

RowN RowN Lower Upper
Count % Count % p value OR CI CI

Supraglottis Yes 0 .0% 13 100.0% 0.375 -
No 5 5.7% 82 94.3%
Total 5 5.0% 95 95.0%

Glottis Yes 4 20.0% 16 80.0% 0.001 19.750 2.069 188.552
No 1 1.3% 79 98.8%
Total 5 5.0% 95 95.0%

Subglottic Yes 0 .0% 1 100.0% 0.818 -
No 5 5.1% 94 94.9%
Total 5 5.0% 95 95.0%

Transglottic Yes 0 .0% 20 100.0% 0.251 -
No 5 6.3% 75 93.8%
Total 5 5.0% 95 95.0%

Cigarettesmoking and alcohol intake as joint exposures

Comparedto controls, combined consumption of cigarette smoke and alcohol had significant

effecton the risk of supraglottic, glottic and transglottic SCC. The highest significant risk was

observed for supraglottic SCC (OR 10.476) whereas there was no significant increased risk for

glotticSCC (Table 13)
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Table13: Cigarette smoking and alcohol intake as joint exposures

Smoking & drinking alcohol
Yes No

RowN RowN Lower Upper
Count % Count % p value OR CI CI

Supraglottis Yes 10 76.9% 3 23.1% <0.0001 10.476 2.634 41.662
No 21 24.1% 66 75.9%
Total 31 31.0% 69 69.0%

Glottis Yes 10 50.0% 10 50.0% 0.04 2.810 1.025 7.699
No 21 26.3% 59 73.8%
Total 31 31.0% 69 69.0%

Subglottic Yes 1 100.0% 0 .0% 0.134 -
No 30 30.3% 69 69.7%
Total 31 31.0% 69 69.0%

Transglottic Yes 12 60.0% 8 40.0% 0.002 4.816 1.715 13.519
No 19 23.8% 61 76.3%
Total 31 31.0% 69 69.0%

Tumor characteristics

Inthis study, majority of the cases had histological diagnosis of well differentiated (G 1)

squamous cell carcinoma followed by moderately differentiated (G2), poorly differentiated (G3)

and the least was undifferentiated carcinoma (G4).
.Majority of the cases presented m stages 3 and 4 of the disease.

Themost involved sub sites were the glottis, followed by trans glottic, supraglottic and lastly

subglottic tumors (Table 14).
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Table14: Tumor characteristics

Count ColumnN%
Differentiation Well differentiated (G 1) 19 38.00%

Moderately differentiated
(G2) 17 34.00%
Poorly differentiated
(G3) 10 20.00%
Undifferentiated (G4) 4 8.00%

Stage 1 3 6.40%
2 10 20%
3 24 46%
4 13 27.60%

Supraglottis Yes 12 24%

Glottis Yes 20 40%

Subglottic Yes 1 2%

Transglottic Yes 17 34%

Smoking Only

On analyzing the histological grades against the risk exposures being studied, only 4 cases

smoked only and had developed Gl carcinoma. Of note is that none of those who smoked only

had the other histological grades as outlined below. This relation was of statistical significance p

value <0.0001 OR 21.333 (95% CI 2.227- 204.364) when compared to controls (Table 15).

Table 15: Histological grade among smokers only

Yes No value Lower OR U erCI ·U er CI

Gl 4 15 <0.0001 21.333 2.227 204.364
G2 0 17 0.299
G3 0 10 0.444

G4 0 4 0.64
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Combinedsmoking and alcohol

Thereis a statistically significant increased risk for laryngeal SCC on all histological grades

exceptfor G1 tumors among those who smoked cigarettes and consumed alcohol concurrently

(Table16).

Table16: Histological grade for concurrent smoking and alcohol intake

Yes No Upper CIp value OR LowerCI
G1 8 11 0.245
G2 10 7 0.006 4.218 1.425 12.285
G3 8 2 58.895
G4 3 1

<0.001 11.652 2.305
0.052 7.286 0.726 73.075

Multivariate analysis

Multivariate logistic regression was performed involving variables that had significant p values.

Thefollowing variables were therefore included: Current smokers (p=<0.0001), Duration of

stopping smoking (p=0.029), Age of smoking debut (p=0.044), cumulative pack years

(p<O.OOO1), duration of smoking (p<0.000 1), prevalence of alcohol intake (p=0.05), drinks taken

perweek (p=0.028), GI tumors (p <0.001) and G2 tumors (p 0.022).

On multivariate logistic regression, only two variables were independently associated with

increased risk for laryngeal SCC. These were Current smokers whose OR was 14.576 (95% CI

2.624- 80.979) and Duration of smoking OR 7.312(95% CI 1.619- 33.024). Being a current

smoker and prolonged duration of smoking are the most important independent factors

contributing to development of laryngeal SCC (Table 17).

Table 17: Independent factors on multivariate analysis

p value OR Lower Upper
Current 0.002 14.576 2.624 80.979
smoker

Smoking 0.01 7.312 1.619 33.024
duration

Lastly, based on the prevalence of smoking among cases and controls, the population attributable

risks associated with cigarette smoking was found to be 62%. This is the proportion by which

laryngeal SCC would be reduced if cigarette smoking were to be eliminated.
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18.DISCUSSION

Therecruited patients were aged between 42 and 84 years whereas the mean age was 63 years

forcontrols and 61 years for the cases. There was no statistically significant difference between

thetwo groups in terms of age distribution (p = 0.297). It is however known that laryngeal SCC

isapredominantly male disease possibly because of the fact that men tend consume more

alcoholand smoke more tobacco than females in this set up as is found in other parts of the

world.(4)

In terms of sex distribution, both groups had an equal number of males and females and there

wasno statistically significant difference. The male to female ratio in this series was 24: 1

confirmingthe strong association with the male sex. This is comparable to what has been found

elsewhereand indeed some studies in a systematic review carried out by Farhad et al (65) have

shown100% male prevalence while the rest showed male predominance. The reason for this

distribution was cited to be due to higher prevalence of smoking and alcohol intake among males

compared to females which is true in this set up as depicted by KDHS. (66) This fact is further

supported by case control study carried out by Sylvano et al (65) among female patients

diagnosed with laryngeal SCC (n= 68) which showed cigarette smoking as the most important

risk factor associated with laryngeal SCC followed by alcohol ingestion. This is similar to what

hasbeen seen among males in various parts of the world. (48- 51) As a conclusion in Sylvano's

study (67), sex was not shown to have a significant causal or protective effect. Cigarette smoking

still accounted for more than 70% of laryngeal SCC as shown in other studies involving both

sexes. (48-52)

This study is in agreement with KDHS (9, 66) which shows that cigarette smoking among

Kenyan females is low. In the Kenyan survey, about 2% of women said they used tobacco of

any kind whereas 1% said they smoked a cigarette which is consistent with the low smoking

prevalence of laryngeal SCC.

Of the 50 cases recruited, majority of them came from Kenya's Central province (46%) followed

by Eastern province (16%), Rift valley (16%), Nyanza (8%), Western (6%), North Eastern (4%)

and lastly Nairobi and Coast province at 2% each. An attempt was made to match the cases with

controls according to geographical location but a larger percentage was derived from central

Kenya (57%). This was due to lack of suitable controls but this did not affect the results obtained

statistically (p = 0.281). This distribution shows that a majority of the cases came from Central
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provincefollowed by Eastern province and thirdly Rift Valley province which is in keeping with

workdone by Onyango. (13) This may be due to the fact that central and eastern provinces of

Kenyaare closer in proximity to KNH compared to other provinces. On the other hand, the

prevalenceof cigarette smoking has been shown to be highest in these provinces. (9, 66) Central

provincehas the highest prevalence of 30.4% followed by Eastern province at 26.0%. (9, 66)

Thiscorrelates quite well with higher laryngeal SCC in these provinces seen in this study. The

otherprovincial estimates of cigarette smoking rates are as follows: Coast province (22.6%),

Nairobiprovince (17.1 %), North Eastern (15.6%), Rift Valley province (14.3%), Western

(11.2%) and lastly Nyanza province (7.9%) which on both surveys, has had the least prevalence

ofcigarette smoking. This corresponds to lower risks in these regions. We can therefore

postulatein this study that the higher rates of cigarette smoking in Central and Eastern province

maybe responsible for the higher prevalence of laryngeal SCC encountered. Of note is the lower

prevalence of laryngeal SCC cases among Nairobi province residents. Majority of the patients in

thisstudy (59.6%) were aged between 55- 69 years. The low prevalence of cancer patients in this

regionmay be explained by the fact that most of them may have retired to their respective

provinces of origin.

With regard to occupation, majority of the cases were self employed (20%), 16% unemployed

and28% were on salaried employment. This was comparable to the controls (p = 0.166) and was

therefore not statistically significant during analysis of this data. These fmdings are similar to

KDHS (66) estimates when stratified for age. The large group of unemployed and self employed

groups may be explained by the fact that most of the patients are elderly and may therefore have

retired from employment. The KDHS (66) did not include respondents of the ages older than 49

years which would include the retirees and also fails to capture the age brackets where majority

of our cases and controls are categorized.

Majority of cases in this study had attained at least primary or secondary education whereas only

16% had attained tertiary level of education. These fmdings when compared with controls were

comparable (p = 0.57). This finding may have had an impact among the cases in the sense that

low levels of education have been associated with development of head and neck cancer in

general as shown by Onyango et al. (12) Raitiola et al (68) found increased risk for laryngeal

SCC among respondents in the low social and economic status. This is in agreement with other

studies done elsewhere. (45,46,67) Kapil et al (69) in India showed a similar correlation
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betweenlow socio economic status and laryngeal scc. This is related to higher prevalence of

cigarettesmoking among patients of low socioeconomic status who also smoke cheaper hand

rollednon filter cigarettes which have higher levels of carcinogens. There was no significant

differencebetween filtered and non filtered cigarettes in this study (p = 0.198).

Outof the 50 cases in this study, 33 of them (66%) were present smokers compared to controls

whereonly 3 (6%) smoked. Patients who were current smokers had a significant risk for

laryngealSCC in general compared to controls (OR 30.4) regardless whether they drank alcohol

ornot. This result is comparable to those found by Francheschi et al (48) in Northern Italy where

ORsranged from 2 to 15.6 for the shortest and greatest duration respectively. Metaanalysis

carriedout by Hashibe in central Europe (49,50) showed similar findings OR= 12.83 for

cigarettesmokers only and OR 36.7 for those who also took alcohol. Findings in this study may

havebeen affected by the much lower prevalence among the controls whereby the rate was 6%

comparedto estimates of 7% in Nyanza province who had the lowest prevalence according to

KDHS(9,66). This may be explained by the fact that KDHS survey's maximum age range was

45·49years whereas the average age of controls in this study is 61 years. Furthermore, the

controlswere hospital based and therefore their characteristics may not compare well with a

population based group since the hospital group has been educated about the harmful effects of

cigarette smoking and alcohol intake during their clinic attendance. Most patients in this study

smoked filtered cigarettes. This was however not statistically significant (p=O.198).

ETShas been shown in many studies across the world to be an important risk for laryngeal SCC.

(61,62) Lee et al (51) and Secretan et al (63) in later studies showed no significant risk from

ETS for laryngeal SCe. In this study, we did not find any significant incr~ased risk for laryngeal

see from ETS as the p values among cases and controls were 0.558 and 0.307 respectively. It

should be pointed out that the respondents were few in both categories (2 among cases and 1

among the controls) and therefore further analysis could not be done.

14(28%) of the controls were former smokers and 13 of them (26%) had stopped smoking for

more than 10 years with a p value of 0.029 suggesting an inverse association with laryngeal

sec. Various studies done before have shown that there is reduced risk of developing laryngeal

SCC after quitting smoking although the degree of reduced risk differs greatly depending on the

age and duration. (51, 52, 54, 55, 56) Results in this study show that there is a progressive drop

in risk after smoking cessation which was evident within 10 years of stopping (OR 19.5).
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Furthermore,ever smokers still had a higher risk for developing laryngeal see in this study

especiallyfor supraglottic see (p=0.003, OR= 6.788).

Maieret al (70) in the Heidelberg case control study found that those who started smoking at a

youngerage and smoked for longer had a higher risk association with development of laryngeal

see OR 9.7. This positive risk association is in keeping to the fmdings in this study where the

OR 31.733 for those who began before the age of 20 years. Those who began smoking between

theage of21-40 years had OR 7.727 (p < 0.001,95% Cl: 2.409-24.787). This risk is higher than

thatpublished by Francheschi et al (48) who also found increased risk in other subsites in head

andneck where cigarette smoking was a risk factor. It has also been documented by Wieneke et

al(71) that there is molecular epidemiologic evidence showing that early age of onset of

smokingproduces biologic changes that enhance susceptibility to the effects of cigarette smoke

carcinogens. He showed that among see cases, early onset of smoking predisposed to higher

incidenceof loss of heterozygosity of 3p21. This study similarly shows that early age of onset

(under20 years) is a significant risk factor for development of see larynx (p < 0.001 OR 31

95%CI:8.75-115).

Themean pack years among cases were 31. When compared to controls there was an OR of21.3

positive risk for laryngeal see which is in keeping with various studies done across the world.

(48,50- 53) Dosemeci et al (58) found OR of 6.0 (n=197) for those who had >21 pack years

whereas Hashibe (49) found lower OR of 12.8 for the highest rank of mean pack years. These

studies did not provide ORs for pack years of more than 30 but rather grouped them as >20

years. This may explain the relatively higher estimates in the current study although over

reporting among cases may be a factor.

Francheschi et al (48), Hashibe et al (50, 53), Talamini et al (51) and Lee et al (52) in their

studies showed that duration of smoking was one of the most important risk factors for laryngeal

SCC. The highest stratification of duration of smoking of 40 years showed greater risk for

laryngeal see of 15.6 as seen in Francheschi'sstudy (46) whereas lower durations (<20 years)

showed lesser ORs 2.13 as seen in Lee's study. The present study showed similar fmdings

especially among those who smoked for >20 years (OR 12.7). 92% of the controls in the present

study had quit smoking cigarettes at various time intervals during the study.

Alcohol consumption has been positively associated with laryngeal see mostly as a co factor

and also as an independent factor. (8,39) In this study there is an overall increased risk for
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laryngeal SCC OR 2.3 (p s 0.005, 95% Cll.0-5.4). Dosemeci et al (58) in Turkey showed that

those who ever drunk alcohol had OR of 1.7 in general with a maximum OR of 2.3 among

patients who drank 35 drinks per week. The mean average drinks per week in this study were 58

which correlate quite well with the Italian study. Other studies performed in Europe showed

similar findings. (51, 55)

Duration of alcohol intake has been found to be a significant positive risk factor for laryngeal

SCC in many multicenter studies. This is particularly true for those who are heavy drinkers who

have been found to have elevated risk for laryngeal SCC. (50, 53, 57, 59, 60) Findings in this

study are similar although the risk seems higher compared to other regions of the world quoted

above. It must be noted that each of these studies classified alcohol ingestion differently. On the

other hand, the societal biases and stigmata differ from countries and may have altered how the

study participants responded. From this study, those who were very heavy drinkers were found to

have a higher risk for laryngeal SCC compared to controls OR 6.0 (p:S0.002 95% CI 1.957-

18.398). We may not read so much into these findings on alcohol intake due to the sample size

since it was geared towards assessing the risk associated with cigarette smoking.

Subsite distribution oflaryngeal SCC is known to be risk factor dependent. (57, 58, 59) Various

studies have shown increased risk for glottic cancer among those patients who smoked only

whereas those who smoked and drank alcohol developed supraglottic cancer more than glottic

cancer. (57, 55, 58, 59) Other studies have however disputed these [IDdings as shown by Hashibe

et al (50) who found similar risks between supraglottic and glottic cancer. This current study is in

agreement with earlier studies showing a strong risk for glottic cancer among patients who

smoked only compared to controls (p=0.001, OR 19.75). Furthermore, being an ever smoker just

like being a former smoker, is a well known risk factor for laryngeal sec. (54)The results in this

present study suggest that being an ever smoker confers a positive risk for laryngeal SCC across

all laryngeal subsites; the highest being for supraglottic cancer p 0.003 OR 6.778 which is

comparable to glottic SCC OR 6.1. Lewis et al (21) and other authors (17, 18, 19) showed that

the glottis is anatomically the narrowest part of the upper airway and is therefore more

susceptible to deposition of inhaled carcinogens found in cigarette smoke. This anatomic region

also exhibits the transition zone from squamous epithelium to pseudo stratified columnar

epithelium and is at a greater risk of cigarette smoke induced carcinogenesis. (22)
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Thisstudy shows a significant risk (OR 10.476) for supraglottic cancer among those who inhale

tobaccoand consume alcohol. The supraglottis is unique from the other sub sites of the larynx

sinceit is exposed to both inhaled and ingested agents. As is known from published studies,

alcohol is a topical mucosal solvent for cigarette smoke carcinogens and therefore enhances their

absorption. (8,39) A possible chemical synergism has also been postulated. (36, 37, 38, 39, 40,

51)There was an overall increased risk for all sub sites when the two are consumed concurrently

(Table 13). (48,51,57,58,59)

Cigarette smoking and alcohol ingestion have been shown to predispose to the development of

lessdifferentiated tumors compared to HPV which is known to predispose to the well

differentiated (Gl) see in the head and neck region. (72,73) In this study, majority of the

patients who smoked only developed G 1 carcinoma which is not in keeping with published data.

(73)The number involved in this study is small and therefore we may not make statistical

inference based on this. On the other hand, confounding factors such as HPV may have played a

role despite this being a controlled study as it is now an acknowledged risk for head and neck

see in general. In this study, alcohol consumption predisposed to G2 carcinoma while those

who were alcohol drinkers and cigarette smokers as well developed the less differentiated G3

and G4 see (Tables 15 and 16). There was a higher chance for developing G3 carcinoma (OR

11.652), followed by G4 carcinoma (OR 7.286) and lastly G2 carcinoma (OR 4.218). This is in

keeping to various studies done globally. (72, 73) Many molecular epidemiologic studies (43)

have shown that alcohol intake and cigarette smoking were risk factors for mutation ofp53

genes, p16 genes and over expression of cyelin Dl. (43, 73) P53 gene mutation as well as cyelin

Dlover expression among others, predispose to development of less differentiated see in the

head and neck region. (43) Similar findings are seen in the present study. These tumors are

aggressive, present late at an advanced stage and have high recurrence rate although in this set up

various other factors come into playas regards to late presentation as shown by Oburra H.O (74)

and later by Onyango et al. (13) In future, these molecular markers need to be studied in this

population so that we can understand further what predicts the development of these poorly

differentiated tumors in this set up.

Logistic regression showed that those who were current smokers had the highest risk for

laryngeal see (OR 14.576) followed by duration of cigarette smoking (OR 7.312) as the only

independent risk factors.
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Inthis study, it is apparent that the duration of smoking and whether one is a current smoker

showmore consistent association with laryngeal see development than other measures of

cigarettesmoking. Those who stopped smoking cigarettes had a significantly reduced risk for

laryngealsee although those who were previous smokers still had a higher risk compared to

controls.There was an increased risk among those who smoked and drank alcohol across all

laryngealsub sites.

ThePAR attributed to cigarette smoking was found to be 62%. This therefore means that the

prevalence of laryngeal see would reduce by 62% if cigarette smoking was eliminated in this

setting.

Thefindings in this study are similar to those found in other studies and therefore the null

hypothesis is rejected and alternate hypothesis was found to be true.

19.CONCLUSION

Cigarette smoking is an important risk factor for laryngeal see in this set up. Those who

smoked only had the highest risk for glottic cancer whereas those who smoked and drank alcohol

had higher risks across all sub sites but mainly the supraglottis. On the other hand, smoking only

had higher associations with well differentiated carcinoma whereas concurrent cigarette smoking

and alcohol intake predisposed more to the less differentiated see of the larynx. The results of

this study provide epidemiologic evidence that cigarette smoking and alcohol intake are strongly

associated with laryngeal see in this set up.

20. LIMITATIONS

1. A few cases were controlled for by age and sex but not for geographical region of origin.

This may have had an impact on the study although to a small extent since the p values

obtained when the two groups were compared were not significant.

2. This was a hospital based study and therefore it may not reflect the true picture of the

general population considering Berksonian selection bias where hospital based

respondents tend to participate more readily in research projects compared to controls.

3. Being a case control study, recall bias may have impacted on the responses we got from

the research subjects despite the fact that only the principal researcher obtained history

and examined all patients.
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4. The orthopedic trauma patients, some of whom were used in this study, may have had

alcohol related accidents thus may have not been ideal controls.

21. RECOMMENDATIONS

1. Develop and standardize a clinical risk assessment form that will be used by every

clinician in ENT H&N to document history, capture data on the head and neck risk

factors with specific emphasis on the various aspects of cigarette smoking and alcohol

consumption, family history of cancer and record clinical and endoscopic fmdings.

2. Explore the possibilities of setting up a head and neck cancer database (as those in other

centers around the world) based at KNH where all head and neck cancer cases will be

recorded so as improve our patient care through research and improved teaching.

3. Implement public education on the adverse consequences of cigarette smoking and

alcohol consumption in relation to the development of head and neck cancer based on the

findings of previously published and current research.

4. Formulate elaborate public health policies aimed at reducing the prevalence of cigarette

smoking and alcohol consumption across the country.

5. Conduct studies on head and neck cancer preferably with larger sample sizes so as to

conclusively elucidate other risk factors for head and neck cancers.

6. Conduct molecular and genetic studies so as to outline molecular events that occur in this

population.

Page 140



22. REFERENCES

1. Charlton A. Medicinal uses oftobacco in history. Journal of the Royal Society of

Medicine. 2004;97 (6):292-296

2. Dani JA, Ji D and Zhou F. Synaptic Plasticity and nicotine Addiction. Neuron Vol 31,

Issue 3 349-352.

3. Dani JA and De Biasi M. Cellular mechanisms of nicotine addiction. Pharmacology

Biochemistry and Behavoir; 70 (4):439-446.

4. World Health Organization International Agency for Research on Cancer. IARC

Monographs on the Evaluation of Carcinogenic Risks to Humans. VOLUME 83.

Tobacco Smoke and Involuntary Smoking pages 35-37.

5. US DHHS Reducing the Health Consequences of Smoking: 25 Years of Progress. A

Report of the Surgeon General 1989. DHHS Publication No. (CDC) 89-8411, Rockville,

MD, US Department of Health and Human Services.

6. Peto R., Lopez A.D, Boreham J, Thun M. & Heath C. Mortality from Smoking in

Developed Countries 1950-2000: Indirect Estimates from National Vital Statistics. 1994;

Oxford, Oxford University Press.

7. Parkin, D.M., Pisani, P. & Masuyer, E. Tobacco-attributable cancer burden: A global

review. In: Lu, R., Mackay, J., Niu, S. & Peto, R., Eds, Tobacco: The Growing Epidemic.

2000. London, Springer-Verlag, pp. 81-84.

8. Zeka A, Gore R, Kriebel D. Effects of alcohol and tobacco on aerodigestive cancer risks:

a meta-regression analysis. Cancer Causes Control 2003; 14(9): 897-906.

9. Central Bureau of Statistics (CBS) [Kenya], Ministry of Health (MOH) [Kenya] and

ORC Macro. 2004 Kenya Demographic and Health Survey 2003: Key Findings.

Calverton, Maryland, USA: CBS, MOH and ORC Macro.

10. Nato IN. Report on the results of the Global Youth Tobacco Survey in Kenya (GYTS

Kenya 2001). Available from

www.afro.who.intlindex.php=com_docman&task=doc ...gid ...

11. Kenya Global School-based Student Health Survey 2003 Fact Sheet. Available from

www.who.intlentity/chp/gshslkenyaienlindex.html

Page 141



12. Mutuma OZ, Rugutt-Korir A. Nairobi Cancer Registry Kenya Medical Research Institute

Nairobi, Kenya. Cancer Incidence Report NAIROBI 2000 - 2002. Available from

www.publichealth.go.ke/index2.php?option=com _docman .... gid ...

13. Onyango JF and Macharia 1M. Delays in diagnosis, referral and management of Head

and Neck Cancer presenting at Kenyatta National Hospital, Nairobi. East African

Medical Journal Vol. 83 No.4 ApriI2006:8S-91

14. Onyango JF, Awange DO, Njiru A, Macharia 1M. Pattern of occurrence of head and neck

cancer presenting at Kenyatta Hospital, Nairobi. East Africa Medical Journal 2006;

83(S):288-91.

IS. Nyandusi MS. The prevalence ofHIV/AIDS in patients with head and neck malignancies

at Kenyatta National Hospital, Nairobi, Kenya [Mmed Dissertation]. Kenyatta National

Hospital: University of Nairobi.

IS. Nigel Beasley Anatomy of the larynx and tracheobronchial tree 2008: Scott- Brown's

Otorhinolaryngology Head and neck Surgery, 7th edition, Vol.2 page 2130-213S. Edward

Arnold

16. Jinxiang Xi and Longest P. Characterization of sub micrometer aerosol deposition in

extrathoracic airways during nasal exhalation. Aerosol science and technology, 43:8808-

827

17. Martonen TB. Surrogate experimental models for studying particle deposition in the

human respiratory tract: An overview. Aerosols 1986. S.D Lee Lewis Publishers, Chesea

Michigan.

18. Yang CP, Callagher RP, Weiss NS, Band PR, Thomas DB and Russell DA. Difference in

incidence rates of cancers of the respiratory tract by anatomic subsite and histological

type: An etiologic implication. 1989. Journal of National Cancer institute 81(21):1828-

1831.

19. Junqueira LC, Carneiro J. The respiratory system.200S: Basic Histology text & Atlas.ll th

edition, pg 344-S. McGraw-Hill.

20. Lewis DJ. Factors affecting the distribution of tobacco smoke-induced lesions in the

rodent larynx. Toxicology Letters Volume 9 Issue 2 October 1981; 189-194.

21. Renne RA, Gideon KM. Types and patterns of response in the larynx following

inhalation. Toxicol Pathol 2006;34(3):281-S

Page 142



22. Mastronikolis NS, Papadas TA, Goumas PD, Triantaphyllidou IE, Theocharis DA,

Papageorgakopoulou N, Vynios DH. Head and neck: Laryngeal tumors: an overview.

Atlas Genet Cytogenet Oncol Haematol. December

2008. VRL:http://AtlasGeneticsOncology.orgiTumors/LaryngeaIOverviewID5087 .html

23. Birchall MA and Laysan P. Tumors of the larynx. Scott- Browns Otolaryngology head

and neck surgery. 7th Edition Pages 2598-2618. Edward Arnold.

24. Sobin LH, Wittekind Ch. TNM Classification of malignant tumours, VICC, 6th edn. New

York: Willey-Liss, 2002. A summary and cornerstone for accurate staging.

25. Janoff A Effects oftobacco smoke components on cellular and biochemical processes in

the lung. Am. Rev Resp Dis 1987;136:1058-1064

26. Loeb LA, Ernster VL, Warner KE, Abbotts J, Laszlo J. Smoking and lung cancer: an

overview. Cancer research 1984; 44:5940-5988.

27. International Agency for Research on Cancer (IARC). IARC Monographs on the

Evaluation of the Carcinogenic Risk of Chemicals to Humans: Tobacco Smoking.

[Monograph 38]. Lyon, France: World Health Organization, IARC, 1986.

28. Choi ACH. Review Articles. The carcinogenetic mechanisms of tobacco. 1990. Available

from sunzi.lib.hku.hk/hkjo/view/21121 0048.pdf.

29. Degawa M, Stem SJ, Martin MY, Guengrich FP, Fu PP, Illet KF, Kaderlik RK and

Kadlubar FF. Metabolic Activation and Carcinogen- DNA Adduct Detection in Human

Larynx. Cancer Research. 1994.54,4915-4919.

30. Bresnick E Nuclear aryl hydrocarbon hydroxylase and interaction of polycyclic aromatic

hydrocarbons with nuclear components. Archives of Biochemistry and Biophysics 1977;

181:257-269.

31. Hoffman D, Hecht SS. Nicotine derived N- nitrosamines and tobacco related cancer:

current status and future directions. Cancer Research 1985; 45:935-944

32. Church DF and Pryor WA. Free- radical chemistry of cigarette smoke and its

toxicological implications. Environment and Health perspective 1985; Vol. 64: 111-126.

33. Jaloszynski P, Jaruga P, Olinski R, Biczysko W, Szyfter W, Nagy E, Moller L, Szyfter K.

Oxidative DNA base modifications and polycyclic aromatic hydrocarbon DNA adducts

in squamous cell carcinoma oflarynx. Free Radical Res. 2003 March;37(3):231-40

Page 143



34. Rees LE, Jones PH, Ayoub 0, Gunasekaran S, Rajkumar K, Stokes CR, Haveron K,

Bailey M, Birchall MA. Smoking influences the immunological architecture of the

human larynx. Clin Immunol. 2006 Feb-Mar: 118(2-3):342-7. Epub 2005 Dec 28

35. Swann PF, Coe AM, Mace R. Ethanol and dimethylnitrosamine and diethylnitrosamine

metabolism and disposition in the rat: possible relevance to the influence of ethanol on

human cancer incidence. Carcinogenesis. 1984:5 (10); 1337-1343.

36. Ruwali M, Khan AJ, Shah PP, Singh AP, Pant MC and Parmar D. Cytochrome P450 2El

and Head and Neck Cancer: Interaction with genetic and environmental Risk factors.

Environmental and Molecular Mutagenesis. 2009; 50: 473- 482.

37. Poschl G and Seitz HK. Alcohol and Alcoholism. 2004. Volume 39 Number 3;155-165

38. Squier CA, Cox P, Hall BK. Enhanced Penetration of Nitro sonornico tine across oral

mucosa in the presence of ethanol. Journal of Oral Pathology. 1986; 15(5): 276-9

39. Bresnick E and Eastman A. Alkylation of mammalian cell DNA, persistence of adducts,

and relationship to carcinogenesis. Drug metabolism Review 1982; 13:189-205.

40. Austin DF, Reynolds P. Laryngeal cancer. In: Schottenfeld D. Searle JG, Frameni JF,

editors. Cancer Epidemiology and Prevention, 2nd edition. New York: Oxford University

Press; 1997. Pg619-36

41. Nina G, Michaels L, Luzar B, Poljack M, Nina Z. Current review on squamous

intraepitheliallesions of the larynx. Histopathology. 2009, 54:639-656.

42. Chin D, Boyle GM, Theile DR, Parsons PG, Coman WB. Molecular introduction to head

and neck (HNSCC) carcinogenesis. The British Association of Plastic Surgeons (2004)

57, 595-602.

43. Slamon DJ, deKemion JB, Verma 1M, Cline MJ. Expression of cellular oncogenes in

human malignancies. Science 1984; 224:256-262.

44. Xu JL, Gimenez-Conti B, Cunningham E, Collet AM, Luna MA, Lanfranchi HE.

Alterations ofp53, cyclin Dl, Rb, and H-ras in human oral mucosa carcinomas related to

tobacco use. Cancer 1998; 83:204-12.

45. Van Oijen MG, van de Craats JG, Slootweg PJ. p53 over-expression in oral mucosa in

relation to smoking. J. PathoI1999;187:469-74

46. Cattaruzza MS, Maisonneuve P, Boyle P. Epidemiology of laryngeal cancer. European

Journal of Cancer. Part B: Oral Oncology. Volume 32, issue 5, Sept 1996; 293-305.

Page 144



47. Franceschi S, Talamini R, Barra S. Smoking and drinking in relation to cancers of the

oral cavity, pharynx, larynx and esophagus in Northern Italy. Cancer Res 1990;

50(20):6502-7.

48. Hashibe M, Paul Brennan, Shuchun Chuang, Stefania Boccia et al. Interaction between

tobacco and alcohol use and the risk of head and neck cancer: pooled analysis in the

international Head and Neck Cancer Epidemiology Consortioum. Cancer Epidemiol

Biomarkers Prev; 2009; 18(2):541-50

49. Hashibe M, Boffetta P, Shangina 0, Szeszenia-Dabrowska N, Mates D, Fabianova E,

Rudnai P, Brennan P. Contribution of tobacco and alcohol to the high rates of squamous

cell carcinoma of the supraglottis and glottis in Central Europe. Am J Epidemiol2007;

165(7):814-20.

50. Talamini R, Bosetti C, La Vecchia C, Dal Maso L, Levi F, Bidoli E, Negri E, Pasche C,

Vaccarella S, Barzan L, Franceschi S. Combined effect of tobacco and alcohol on

laryngeal cancer risk: a case-control study. Cancer Causes Control 2002; 13(10): 957-64.

51. Lee YC, Marron M, Benhamou S, Bouchardy C, Ahrens W, Pohlabeln H, Lagiou P.

Active and involuntary tobacco smoking and upper aerodigestive tract cancer risks in a

multicenter case-control study. Cancer Epidemiol Biomarkers Prev 2009; 18(12):3353-61

52. Hashibe M, Brennan P, Benhamou S, Castellsague X, Chen C, Curado MP, Maso LD,

Daudt AW, Fabianova E, Wunsch- Filho V, Franceschi S, Hayes RB, Herrero R.

Alcohol drinking in never users of tobacco, cigarette smoking in never drinkers, and the

risk of head and neck cancer: pooled analysis in the International Head and Neck Cancer

Epidemiology Consortium. J Natl Cancer Inst 2007; 99:777-89.

53. Altieri A, Bosetti C, Talamini R, Gallus S, Franceschi S, Levi F, Dal Maso L, Negri E,

La Vecchia C. Cessation of smoking and drinking and the risk of laryngeal cancer. Br J

Cancer 2002; 87(11):1227-9.

54. Bosetti C, Garavello W, Gallus S, La Vecchia C. Effects of smoking cessation on the risk

of laryngeal cancer: an overview of published studies. Oral Onco12006; 42(9):866-72.

55. Bosetti C, Gallus S, Peto R, Negri E, Talamini R, Tavani A, Francheschi S, La Vecchia

C. Tobacco Smoking, Smoking Cessation, and Cumulative Risk of Upper Aerodigestive

Tract Cancers Am J Epidemiol2008; 167(4):468-73.

Page 145



56. De Stefani E, Boffetta P, Deneo-Pellegrini H, Brennan P, Correa P, Oreggia F, Ronco

AL, Mendilaharsu M. Supraglottic and glottic carcinomas: epidemiologically distinct

entities? Int J Cancer 2004; 112(6):1065-71.

57. Dosemeci M, Gokmen I, Unsal M, Hayes RB, Blair A. Tobacco, alcohol use, and risks of

laryngeal and lung cancer by subsite and histologic type in Turkey. Cancer Causes

Control 1997; 8(5):729-37.

58. Menvielle G, Luce D, Goldberg P, Bugel I, Leclerc A. Smoking, alcohol drinking and

cancer risk for various sites of the larynx and hypopharynx. A case-control study in

France. Eur J Cancer Prevo 2004; 13(3):165-72.

59. Muscat, J. E. and Wynder, E.L. Tobacco, alcohol, asbestos, and occupational risk factors

for laryngeal cancer. Cancer 1992; 69(9):2244-51.

60. Lee Y.C, Boffetta P, Sturgis EM, Wei Q, Zhang ZF, Muscat J, Lazarus P, Matos E,

Hayes RB, Winn DM. Involuntary smoking and head and neck cancer risk: pooled

analysis in the international head and neck cancer epidemiology consortium. Cancer

Epidemiol Biomarkers Prev 2008; 17(8): 1974-81.

61. Ramroth H, Dietz A, Becher H. Environmental tobacco smoke and laryngeal cancer:

results from a population-based case-control study. Eur Arch Otorhinolaryngol 2008;

265(11): 1367-71.

62. Secretan B, StraifK, Baan R, Grosse Y, EI Ghissassi F, Bouvard V, Benbrahim- Tallaa

L, Guha N, Freeman C, Galichet L, Cogliano V; WHO International Agency for

Research on Cancer. A review of human carcinogens--Part E: tobacco, areca nut, alcohol,

coal smoke, and salted fish. Lancet Onco12009; 10(11):1033-4.

63. National Institute on Alcohol Abuse and Alcoholism. Available on

www.niaaa.nih.gov/guide

64. Farhad I, Tramacere I, Rota M, Bagnardi V, Federico V et al. Alcohol drinking and

laryngeal cancer: Overall and dose- risk relation- A systematic review and metaanalysis.

Oral oncology 2010, vo1.46, no 11, pp 802-810

65. Kenya National Bureau of Statistics (KNBS) and ICF Macro. 2010. Kenya Demographic

and Health Survey 2008-2009. Calverton, Maryland: KNBS and ICF Macro.

Page 146



66. Sylvano G, Cristina B, Franceschi S, Levi F, Ngeri E and Carlo V. Laryngeal cancer in

women: Tobacco, alcohol, nutritional and hormonal factors. Cancer Epidemiology,

biomarkers & prevention. June 2003: Vol 12, 514-517.

67. Raitiola Hand Pukander JS. Etiological factors of laryngeal cancer. Acta Otolaryngol

(Stoch). 1997; Supp1529: 215-217.

68. Kapil U, Singh P, Bahadur S, Dwivendi SN, Singh R et al. Assessment of risk factors in

laryngeal cancer in India: A case- Control study. Asian Pacific J Cancer Prevo 2005 Vol

6,202-207

69. Maier H and Tisch M. Epidemiology of laryngeal cancer: Results of the Heidelberg Case-

Control study. Acta Otolaryngol (Stoch) 1997; Suppl 527: 160-164.

70. Wieneke JK, Thorston SW, Kelsey KT, Varkoyi A Wain JC et al. Early age at smoking

initiation and tobacco carcinogen DNA damage in the lung. Journal of the National

Cancer Institute. 1999; 91(7):614-9.

71. Bundgaard TS, Bentzen SM, Sesgaard H. Histological differentiation of oral squamous

cell cancer in relation tobacco smoking. European Journal of Cancer. Part B: Oral

Oncology. March 1995.Volume 31, Issue 2, pg 118-121.

72. Li M, Hong WK, Papadimitrakopoulou. Focus on head and neck cancer. Cancer Cell.

April 2004, Vol 5

73. Bodnar M, Rekwirowicz and Burduck et al. Impact oftobacco smoking on biologic

background of squamous cell carcinoma. (Article in Polish). Przcqchek. 2009: 598-602.

74. Oburra HO. Late presentation of laryngeal and nasopharyngeal cancer at KNH. East

Africa Medical Journal. 1998; 223-236

Page 147



23. APPENDIX I

GENERAL PATIENT INFORMATION AND CONSENT FORM

General patient information

We would like to seek your consent to participate in a study aimed at understanding the various

aspects of the role of cigarette smoking and alcohol intake in the development of cancer of the

larynx. This will include the age of onset of cigarette smoking, duration, and number of

cigarettes smoked in pack years, sites of the larynx involved and effects of concomitant alcohol

intake. This will enable us to elucidate the role of cigarette smoking in development of cancer of

the larynx in our set- up.

How to participate

1. We will ask you questions seeking to know your age, region of origin, smoking habits as

and your alcohol habits as outlined above.

2. We shall record all findings of examinations done and data obtained from the interview

conducted among all participants in regards to cigarette smoking and alcohol intake.

3. Information regarding the results of tissue taken from the voice box to diagnose your

disease will be obtained from your medical records and used for the purpose of this study

(applies to those with cancer of the larynx only).

4. Similar findings from all participants in this study will be obtained and compared with

data obtained from patients who do not have cancer of the larynx. The above data will be

used to determine the chances of developing cancer of the larynx attributed to cigarette

smoking.

How does your participation affect you?

It does not affect you adversely in any way because:

1. You will receive the same treatment even if you did not enroll for the study.

2. No treatment will be given to you in addition to what you require and neither will you be

denied any treatment that you require.

3. All information obtained from you will be accorded confidential treatment.
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Are there any hidden dangers?

1. None at all except for discomfort in the throat that will be experienced after spraying the

throat with a topical spray anesthetic agent to allow for indirect laryngoscopy among the

control patients. This should wear away in about an hour after completing the procedure.

2. Refusing to consent will not affect the management you will receive.

How does your participation help us?

1. The fmdings of this study will help us determine the risk attributed to cigarette smoking

in development of cancer of the larynx in our set up. The findings will be presented in

scientific conferences and published in journals without divulging specific patient

information.

2. Cigarette smoking is a major public health concern as it has been linked to various

diseases apart from cancer. The fmdings of this study will be useful in formulating

specific public health policies and strategies aimed at reducing cigarette smoke related

diseases.

3. You are free to discuss this with family members and we shall be ready to answer any

questions raised. If you have understood everything that has been mentioned above and

accepted to participate in this study, you may sign the consent form provided.

CONSENT FORM

Patient number .

Consent by the patient.

1. of , '" hereby give consent to be

included in this study. The nature of the study has been explained to be by Dr .

He has NEITHER coerced me NOR has he forced me to be part of this study. I .understand that

there will be NO monetary gain in return.

Date Signed .

I Dr. , confirm that I have explained to the patient the nature of the

study.

Date Signed .
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MAELEZO YA UTAFITI KWA MGONJWA NA KIBALI eHA UTAFITI

Tungependa kukuomba ruhusa ya kukuhusisha kwenye utafiti huu ambao unanuia kufichua jinsi

uvutaji wa sigara unavyochangia kusababisha saratani ya koo. Tungependa kujua umri ambao

ulianza kuvuta sigara, muda ambao umevuta sigara na sigara ngapi unavuta au umekuwa ukivuta

kwa siku. Tungependa kujua pia kama unakunywa pombe na vile unavyoongezea madhara ya

uvutaji sigara.

Jinsi ya Kushiriki

1. Tutakuuliza maswali tukinuia kujua umri wako, sehemu unapotoka, na jinsi umekuwa

ukitumia sigara na pombe kama vile umeelezwa hapo awali.

2. Tutarekodi matokeo yote ya maelezo ambazo utatueleza pamoja na yale tutafichua wakati

wa kukupima. Tutarekodi pia matokeo kuhusu utumizi wa sigara na pombe kutoka

washiriki wote wa utafiti huu.

3. Matokeo ya kipande cha nyama uliotolewa kwenye koo lako yatatumiwa kwenye utafiti

huu (ambao wana saratani pekee).

4. Matokeo kutoka wanaojihusisha na utafiti huu ambao wana saratani yatalinganishwa na

matokeo ya wale ambao hawana saratani ili kufichua kiwango ya saratani ya koo ambayo

ulitokana na matumizi ya sigara.

Kushiriki unakudhuru vipi?

Haikudhuru kwa njia yoyote kwa sababu:

1. Utapewa matibabu sambamba na wale ambao hawatashiriki.

2. Hakuna chochote ambacho utapewa kukusawishi kushiriki kwenye utafiti huu na

hautanyimwa matibabu yeyote unayohitaji usiposhiriki.

3. Habari zozote utakazotoa zitawekwa kwa siri.

Kuna madhara zozote ambazo zimefichwa yanayoweza kutokana na utafiti huu?

1. Hakuna wala tu usumbufu au kuwashwa koo ambao utatokea baada ya kuwekwa dawa

kwenye koo ili tuweze kuchunguza kutumia kioo kwa wale hawana saratani. Usumbufu

huu utaisha baada ya takriban saa moja.

2. Kutoshiriki hautabadili matibabu unayohitaji.
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Kushiriki kwako kutafaidi vipi?

1. Matokeo ya utafiti huu yatasaidia kukadiri kiwango ya saratani ya koo ambayo

inasababishwa na uvutaji sigara. Haya matokeo yatatumika kwa elimu ya sayansi na

kwenye vitabu ili kuelimisha madaktari na wafanya kazi wengine wa afya.

2. Uvutaji sigara ni mojawapo ya vitu ambavyo yanadhurn afya ya umma na husababisha

magonjwa mengi mbali na saratani. Matokeo ya utafiti huu yatasaidia serikali kupitia

wizara ya afya kuunda mikakati na sera za kupunguza magonjwa yanayohusishwa na

uvutaji sigara.

3. Una huru kujadiliana na familia yako kabla ya kujihuzisha na utafiti huu. Tuko tayari

kujibu waswali yote utakayouliza. Iwapo umeelewa na kuridhika na maelezo hayo na

umekubali kushiriki kwenye utafiti huu, utatia sahihi kwenye kibali cha utafiti

unaofuatia.

KIBALI eHA UTAFITI

Nambari .

Mimi kutoka ninakubali kushirikishwa katika

utafiti huu. Nimeelezwa kuhusu utafiti huu na Daktari .

SIJALAZIMISHW A kujihuzisha na utafiti huu. Naelewa ya kuwa utafiti huu hautanifaidi

kifedha.

Tarehe Sahihi .

Mimi Dr. nahakikisha ya kuwa nimemweleza mgonjwa kuhusu utafiti huu.

Tarehe Sahihi.
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24. APPENDIX II

SMOKING INFORMATION QUESTIONNAIRE.

1. Research Number

2. Age Years

3. Sex Male Female.

4. Region! Province Nairobi I
=====

Nyanzal _

Eastern I====~
CentrallL..____ Rift Valley

5. What is your occupation? Salaried D Unemployed DSelfEmployed D Student D
6. Education Level None 1 Primary Ic-- I Secondary 1 1Tertiary I--J

North eastern

Western

Coast

7. Are you a Current Smoker? YES 1 I NO I

8. If you are a former smoker, how long ago did you stop smoking? Years I
--~---

9. What type of cigarette do you smoke? FILTERED I NON FILTER

10. At what age did you begin to smoke cigarettes? YEARS IL.. ----J

11. How long have you been smoking? YEARS 1 ----'

12. What is/was the total number of cigarette packs you use/used per day?, 1-------,

13. Do you live with someone who smokes? YES 1__ ----' NO
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Traditional brew I__ ......J Bottled beer ___ I Spirits D Win4L- 1 Any

14. How long have you lived with the person who smokes? YEARS I___ ....J

15. Does he/she smoke inside the house? YES I I NO 1 _

16. Do you drink alcohol? YES D NO D
17. How long have you drunk alcohol? YEARS. I__ -J

18. What kind of alcohol do you take?

19. How many times do you drink in a week? DAYS

20. How many alcoholic drinks do you take in a week? DRINKS

21. At what age did you start drinking alcohol?

22. Tumour Characteristics

1. Histological grade:

Well Differentiated (Gl) 1 _

Poorly differentiated (G3 1 _

Undifferentiated (G4) 1 _

Moderately differentiated (G2) 1 _

2. Stage

I ii I III

IV

3. Laryngeal subsite

Supraglottis I Glottis I Subglottic I J
Transglottic I
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