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TERMINOLOGY

Asthma Is a chronic respiratory disease characterizecibyay hyper responsiveness and

variable airflow obstruction, that is often reveisispontaneously or under treatment (1). This
can cause wheezing, coughing, chest tightnessraantl¢ breathing, especially early in the

morning or at night (2).

Atopy:. A collective term covering a variety of symptorasd observations regarding the
hypersensitivity of the skin and mucous membraltas.the genetic tendency to develop the
classic allergic diseases: atopic dermatitis, giderhinitis (hay fever), and asthma. Atopy
involves the capacity to produce immunoglobulin EE]} in response to common

environmental proteins such as house dust mitesgrallen, and food allergens (3).

Body Mass Index (BMI)A key index for relating a person's body weightheir height. The

body mass index (BMI) is a person's weight in kitogs (kg) divided by their height in
meters (m) squared (kg/m?) (3). According to Wordalth Organization, BMI<18.50 is
considered as underweight, 18.50 to 24.99 is nomeddht, 25 to 29.99 is overweight and
>30.00 is obese (4).

Dermatitis: Inflammation of the skin, either due to contacthwan irritating substance, or to
an allergic reaction. Symptoms of dermatitis inelugdness, itching, and in some cases

blistering (5).

Forced vital capacityFVC): A measure of the amount of air you can eahwith force after

you inhale as deeply as possible, expressed in (e A lower than normal value may
indicate an obstructive problem in which the fldwaugh the tubular passageways of the lung
will be reduced. It may also indicate a restrictiweg disease in which the total volume of the

lung will be smaller than normal which will lead ieduced lung capacity.

Forced expired volume in one secdikdEV1): A measure of the amount of air you can exhale

with force in one breath at one second, expregsséiter (6). A lower than normal value may

indicate an obstructive lung disease.



Peak expiratory flon(PEF): A measure of how quickly you can exhale [{7is measured at
the same time with the forced vital capacity, espeel in liter/second (6). A lower than

normal value may indicate an obstructive disease.

Forced expiratory flow 25 to 75%FERs-75%9: A measure of the air flow in the middle

halfway through an exhale (FVC) (6). Also knowrntlaes air flow during forced vital capacity
manoeuvre measured between 25% & 75% of the olot&NWE, expressed in liter/second (7).

A lower than normal value may indicate an obstugctirway disease.

Forced expiratory flow at 759FEF5%): A measure of the air flow when 75% of the FVC

was exhaled (8). Also known as the air flow duriogged vital capacity manoeuvre measured
at 75% of the obtained FVC, expressed in liter/sdd@).

Hand eczemals an eczema that predominantly and persistafithcts the hands; of multiple

causation, including allergic, industrial, irritabiacterial, and atopic mechanisms.

Henna is a water soluble powder derived from leaves rauds of a Mid-eastern shrub. It is

reddish-orange and used as a hair and cosmeti®ilye

Spirometry: Is a physiological test that measures how an iddal inhales or exhales
volumes of air as a function of time. The primargnal measured in spirometry may be

volume or flow (7).
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ABSTRACT

Title
Lung function, respiratory symptoms, skin problearsd chemical exposures — A cross-
sectional occupational health study among femaletesgsers in Hebron City, Palestine.

Student
Maysaa Nemer

Supervisor
Espen Bjertness

Co-supervisors
Marit Scogstad and Khaldoun Nijem

Background

Hairdressers are exposed to chemicals and worl takich may be harmful to their health.

Studies have shown that this group of working wornawve a high incidence of both asthma
and skin problems. The information on the prevadent respiratory and skin symptoms

caused by (reactive) chemicals used in hairdressatons is limited. Most previous studies

have been done in Europe and other developed @esinBo there is a need of similar studies
from developing countries to describe the occumeand severity of respiratory and skin

problems among hairdressers, and to investigatagbeciated factors. A study on the health
situation in the hairdressing salons in Palestiilecmntribute to increased awareness about
occupational health risks in the country.

Objectives

The main objective of the present study was to ssssespiratory symptoms, respiratory
effects and skin health problems among female tessdrs in Hebron City, Palestine. The
specific objectives were to study work conditionghe salons and investigate the knowledge
among hairdressers about their exposure and palteativerse health effects of their

occupation. Another specific objective was to gpreliminary estimates of the association

between exposure at work and those health problems.

Methodology

A cross-sectional study was conducted, using ranslmpling procedure, and including 170
(87% response) female hairdressers working in f@san Hebron City. The participants
filled in a modified version of an internationalpccepted questionnaire which collected
information about working history, health statusd dmowledge. Lung function test was
performed and a checklist was filled in by the agsker for each salon, describing the
conditions and chemicals being used.

Results

The prevalence of respiratory symptoms was asviolli®% for wheezing, 31% for tightness
in the chest, 25% for shortness of breathe, 17%doighing and 22% for phlegm. Asthma
prevalence was 5.9% and hand dermatitis was 13B%.mean FVC was 3.31 liters (SD =
0.44) which was 96.5% of predicted as comparedut@fiean standards. For FEY¥he mean
value was 2.74 liters (SD = 0.60) which was 92.4%prdicted value of the European
standards.
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Preliminary crude analyses showed, for some oféhé points, significantly more self-
reported respiratory symptoms among the group otltessers with high exposure level as
compared to lower exposure level, and lower meanthef main two lung function
measurements (FVC and FBV

Little knowledge was found among the hairdressbaiaithe chemicals they are using and its
harmful effect on their health. However, high petc&4%) of the ones with hand dermatitis
linked this problem to their work conditions.

Conclusion

Our study showed that female hairdressers in HeGrn Palestine are exposed to chemicals
that might have adverse effects on their health thatl the health symptoms were worse
among the highly exposed group with higher intgnsitwork. However, association between
exposure and outcome should be further analyzddmuititivariate techniques.

There is clearly a need of increasing the awarepésxcupational health hazards, as the
knowledge was limited in this sample of female tii@ssers. More research is needed in this
field and more follow up studies would be usefulingestigate the effect of exposure on

health among this group of workers.

Key words
Hairdressing, occupational health, occupationdiraat hand dermatitis, chemical exposures.

Source of financing
This study was funded by NUFU "Building Competenc&pidemiology in Palestine- Pro 50-2002".
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Chapter One
BACKGROUND AND INTRODUCTION
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I. BACKGROUND AND INTRODUCTION

1.1. Background

Hairdressers are exposed to several chemicalsein workplace. The chemicals present in
hair styling and care products, may have irritamd gaensitizing effects both on the airways
and the skin (10;11). Most research on exposurehémicals among hairdressers has been
conducted in developed countries (12-20), while fstudies have been conducted in

developing countries (21-23).

In developed countries, occupational diseases wealent and many studies have shown
high risk of occupational disorders such as asttameng different workers because of

exposure to hazardous chemicals and gases (24).

In the Middle East countries, including Palestine, studies on occupational health among
hairdressers have been conducted as far as therduatbws. The hairdressing workers in
Palestine use several hair styling techniques aschair dying, bleaching, permanent waves,
cutting, and other styling and finishing method$)(2During these tasks they usually use
several products which may increase the risk oftihgaroblems like asthma, bronchitis,

allergies and dermatitis.

In Hebron, male hairdressers do not have femaléowiess, thus, they are probably not
exposed to all the tasks performed by female hessirs. They mainly do cutting with almost
no handling of chemical products like bleaches dyek. For this reason, it was more useful
to study the health effects among female hairdresse

It is not known whether Palestinian women working hairdressing salons have any
knowledge about possible adverse health effecta &oposure to the products they are using
or not. It is also not known if they suffer fromyahealth problems. It is also possible that
they are using different products than what is ¢peised in developed countries. By this study

we hope to increase the awareness about occupdtigaieh risks in Palestine.

We formulated the following research questions teefe started the planning of the study;
- Are the female workers in hairdressing salons ile$time exposed to chemicals which may
cause adverse health effects on skin and respiraystem?

14



- What is the occurrence of respiratory symptomspiratory function problems and skin
health problems?

- Is there an association between intensity of woik r@spiratory and skin health problems?

1.2. Introduction

1.2.1. Exposures in hairdressing occupation

The hairdressers may be exposed to the followingk wasks:

» Hair cutting, which includes the use of scissoramor, and often requires wet hair which
exposes the fingers to water (26). As in this tasKallic scissors are used, it has been
found that the metal from which those scissors raegle contains a combination of
elements including nickel (27).

* Dying by applying hair dyes and other associatdibtunces to the hair or sections of the
hair using hands and brushes (26).

* Bleaching, in which hairdressers use an oxidiziogygier mixed with an alkaline solution
to help remove the hair colour (28). During the imixprocess of the bleach, a fine dust is
produced; which is readily inhaled by the hairdee$29).

* Washing and conditioning the hair, both beforeingtand after application of dyes and
bleaches, using shampoos and conditioners (26).

* Waving or perming, using permanent wave materiblctvis made of an alkaline solution
in addition to an organic acid, to give a stabld tuthe hair (26).

* Styling and spraying, using different kinds of pnays, gels, waxes and hair creams
(26).

In some situations, personal protective equipmBRE); such as gloves, masks and goggles
may be used because it is a way of minimizing expess Gloves are used to protect hands
from continuous exposure to wet work conditions ahdmicals; while protective masks are
used to reduce exposure to dust and goggles adefarseye protection. All are of importance
when mixing chemicals (30). However, the type afvgls is also of importance, as latex
gloves are known to have a resistance to chemigatghey can also cause skin allergies (26).
Moreover, frequent or continuous wearing of glowesy cause sweating which could develop

irritant dermatitis (26).

15



Some studies have tested the effect of protectiakia among hairdressers (19). One study
found a positive association between the prevalesfcband dermatitis and the use of
protective measures, suggesting that this outcomatmesult from the interaction between
the material used in the synthesis of the gloves skin rather than exposure to different

materials used in different hairdressing tasks.(19)

Hairdressing workshops need ventilation to redut®ling of hazardous substances (31).
Natural ventilation does not provide a sufficiemt ehange to control exposure to those
substances but mechanical ventilation will limite texposure of hazardous substances

throughout the salon (32).

A study conducted in six hairdressing salons invidgyr to describe the chemical exposure
level and the effect of local exhaust ventilatiom these levels (31), found that the mean
concentration of certain chemicals like ammonia atidhnol was significantly lower in the

salons with local exhaust ventilation than in ta®ss with no ventilation. This demonstrates

that it is possible to reduce exposures (31).

Another study from Finland (33) investigated thieetf of ventilation and air exchange on the
concentration and size of dust particles in thednessing salons. They found that the total
dust concentration decreased significantly whenaithexchange rate increased in the salons.
Furthermore, the workers in less ventilated saloosplained of discomfort and health
problems caused by dust and chemicals more thawdheers in the better ventilated salons
(33).

1.2.2. Exposure to chemicals in hairdressing prodsic

The most common chemicals found in hairdressingyets which may cause adverse health
effects are; formaldehyde in shampoos, ammoniumpooimds in conditioners, ammonium
polyvinyl acetate and ethanol in hair sprays, pgetste salts, like sodium persulphate, and
potassium in bleaches, ammonium and potassiumes dgpd permanent wave preparations,
and hydrogen peroxide in emulsions and creams (82he bleaching process, an oxidizing
agent like ammonium persulphate or hydrogen pesoixsdmixed with an alkaline solution

like ammonia or potassium (28).

16



Hairdressers are exposed to these chemicals &éyhahalation (through mouth and nose) or
by skin contact. In addition, they are also expasedickel metal through skin contact when

using scissors.

Skin problems are most often caused by glycerygdgiycolate (GTG), ammonium persulfate
or nickel sulfate (34). Respiratory problems arantyacaused by persulphate salts used in
hair bleaching products, and considered as therntajosal agents of occupational asthma
(11). Ethanol in hairsprays has been found to cdmsachoconstriction if inhaled for 30
minutes (35). Additionally, ammonium which is presen permanent hair dyes and
permanent wave preparations is reported to belamgah (31).

1.2.3. Possible adverse health effects among hasders

1.2.3.1. Respiratory system problems

The major respiratory problems and symptoms amaaigditessers, reported in previous
studies are; chronic bronchitis (16;20), rhiniti6;29;36;37), dyspnoea (16;29), cough and
phlegm (16), and in most of the studies the focas been on occupational asthma
(11;12;15;21;22;29;36;38;39).

Most of the studies of occupational asthma and in&spy health problems among
hairdressers have been conducted in Europe (1518;40;41) and America (42;43), one
was in New Zealand (20), and two were in Turkey;Z2). Different observational
epidemiological designs have been applied, inclydinoss-sectional (13;16;20;21;29), cohort
(15;36;40;44) and case-control (12) study designs.

In a cross-sectional study from Finland (16), thevplence of chronic bronchitis was 6.8% in
hairdressers versus 1.9% in saleswomen. In the sstody, odds ratios for selected
respiratory symptoms were 1.7 (95 % CI 1.3 to 208)rhinitis in hairdressers compared to
saleswomen; 1.9 (95 % CI 1.4 to 2.6) for rhinitismeye symptoms; 1.4 (95 % Cl 1.1 to 1.9)
for cough with phlegm; 1.5 (95 % CI 1.0 to 2.2) ftyspnoea; 1.6 (95 % CI 1.0 to 2.7) for
dyspnoea with cough, which indicates an associdietween working in hairdressing and

respiratory symptoms.
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Hairdressers over 40 years of age were found tce hevhigher prevalence of several
respiratory symptoms than younger hairdressers @ffide workers of the same age,
according to a cross-sectional study from Norway).(it showed a prevalence of 56% for
wheezing in hairdressers versus 24% in office wek@3% for breathlessness in hairdressers
versus 33% in office workers, 33% versus 29% fasgtoand 50% versus 48% for runny

eyes.

The prevalence of occupational asthma among hasdrs in a cross-sectional study from
Turkey (21) was 14.6%, which is more than twice thfathe general population (21;45). A
significant association was found between asthntahegh work intensity (OR 3.6, 95% CI

1.2 to 10.9).

Increased incidence rate$ respiratory symptomamong hairdressers compared to a control
group of the general population was found in a cosindy from Sweden (40). It reported an
IR of 9.3 per 1000 person-years for wheeze in neégkrs versus 6.1 in the control group, 9.6
per 1000 person-years versus 7.3 for dry cougHhldrRiversus 11.4 for nasal blockage.

In another study from Sweden (12), the incidencastima among hairdressers was 3.9/1000
person-years, with a higher incidence during acyea's, while the incidence in the reference

group of the general population was 3.1/1000 peysans.

In a retrospective cohort study from Finland (1thg relative risk of asthma and chronic
bronchitis was almost twice in the hairdressers thahe reference group of shop personnel.
The risk of leaving the profession due to asthmd lzend eczema was 3.5 times higher for

hairdressers as compared to a control group of wangaged in commercial work (18).

In a cross-sectional study, hairdressing apprentivere observed to have a significant
deterioration of FEVand FEBs-7s%in comparison with office apprentices (41). The mea
value of %FEV dropped from 103.1 to 101.8 for the hairdressersuge100.0 to 99.8 for the
control group. For %FEk75% the mean value dropped from 100.5 to 97.4 for the
hairdressers versus an increase from 95.8 to 8819é control group.

In a study from Turkey, a significantly lower FEY<0.01) was found among hairdressers
(84.6% of the predicted value) as compared to &rabgroup of office workers (93.1% of the
predicted value) (22). Furthermore, a case studwsH 39% fall in FEYfor the subject after

bronchial challenge with Potassium Persulphateaek{38).
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Some of the previously mentioned studies also sd@geociations between tasks or exposure
and adverse health effects on the workers. The migk factors for occupational asthma
were found to be work intensity and atopy (21).rHgirays and permanent wave solutions
exposure can irritate airways and worsen the symgtof people with reactive airways or
asthma (16;37;46). Moreover, polyvinylpyrrolidone hair sprays has been suspected of
causing alveolitis and lung granulomatosis (thessigy (16;47;48). Repeated hairspray
exposure among hairdressers was found to causeopaiy infiltration due to aerosol

thesaurosis (49).

Persulphate salts present in hair bleaches wenmedféo be a main cause of occupational
asthma (16;38). During the mixing process of bleagipowder; a fine dust is produced that
is readily inhaled by the worker. Four out of 2afsemployed at a hairdressing salon in
London (29) developed occupational asthma causednbglation of persulphate salts
contained in bleach powders. All the workers whd baen exposed to persulphate salts in
bleaching powder for six months developed symptofrieccupational asthma (29). In a study
from ltaly, it was reported that half of the hagdsers in the study had occupational asthma
and rhinitis, probably due to persulphate saltsoeype (36). It has been also reported in a
case study from U.S. (43), that hairdressers dpeelommediate asthmatic symptoms when

exposed to henna while mixing it, with a graduadliref when leaving the mixing room (43).

In a study from Norway (31), the concentration oflgting chemicals in hairdressing salons
was measured. They reported low concentration eimitals like ammonia in the salon
environment, but it appeared to cause mucosahtioit during bleaching; a task which
increases the exposure level (31). A study in Cariadnd high average of ethanol levels of
40 mg/m3 in salons, compared to 19 mg/m?3 in a Ngrarestudy (31;42) and 11 mg/m3 in a
Dutch study (42;50).

1.2.3.2. Skin health problems

Working in hairdressing may also have a negatiecefon the skin due to contact with
chemicals present in hair products like creams,esagels and dyes and bleaches in some
cases (10;14;17;19;34;51;52). In addition, exposungickel is the main skin sensitizer agent
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among females. It was found that hairdressing issiclered as a high risk occupation of
exposure to nickel, which might cause hand dermdft).

The most common skin problems are; irritative conteermatitis and allergic dermatitis.

Dermatitis refers to the inflammation of the skanncipally from exposure to irritants. It may

vary from mild irritation to severe inflammation,ittv large weeping areas and severe
swelling. People with a history of skin sensitiegti or allergies (for example eczema or
asthma sufferers) are more susceptible to ders&8#). Dermatitis can be irritant, which is

caused by continuous exposure to chemicals (ingadgents) and wet work, and is easily
prevented. It can be allergic, which is caused ipgctl contact with chemicals and thus give
an immunologic allergic response. The latter typs hsually long term effect and can lead to

leaving the profession (32).

In a cross-sectional study in Norway (14), it waparted that 42% of the hairdressers and
23% of the teachers suffered from dermatitis ofdsaor forearms. In this study, 61% of the

hairdressers and 15% of the teachers related freddems to their work (14). In another

cross-sectional study of hairdressers and barbens the U.K. (19), the prevalence of hand
dermatitis was 38.6%. It was also reported thattthi@ee (junior) hairdressers had a higher
prevalence of hand dermatitis than the older orsethay usually do most of the washing

tasks, and that female respondents had a highealpree than males (19).

In a study of drop-outs from hairdressing scho?&8o reported that hand dermatitis was their
reason for leaving (34)

A Swedish retrospective cohort study (52), fourat thairdressers are more than twice at risk
of developing hand eczema compared to a contralpgh@m the general population (RR was

found to be 2.5). In the same study, the incidaate of hand eczema in hairdressers older
than 25 years was 23.8 cases/1000 person-yeargacethwith 37.1 cases/1000 persons-
years among hairdressers aged less than 25 y@ars (5

In a cohort study in Germany (53), the incidence raf hand eczema was 9.7 per 1000
person-years among hairdressers.

Being often wet, because of frequent washing ohtdneds, hair washing and other tasks (32),
makes the skin more susceptible to develop skiblenas. This was found in a U.K. study of
hairdressers (19), where wet work tasks were sggmfly associated with the prevalence of

hand dermatitis. Additionally, hand eczema is a wmm problem in occupations that involve
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largely manual work, particularly in combinationtiwilong periods of exposure to wetness
and skin contact with chemicals (17). Moreover, weprotected hands are more vulnerable
to irritative and allergic agents such as nicked ather chemicals. It was found that nickel
allergy is a common problem among women (54). Miaaly cosmetic products such as hair

dyes, permanent wave solutions and bleaches cae cauatact allergy (17).

1.2.3.3. Other health problems: musculoskeletairders, cancer and reproductive problems

Musculoskeletal disorders (MSD) especially backpare among the main health complaints
related to working in hairdressing (55). MSD alsoluides sore feet, back, neck, shoulders,
arms, elbows, wrists, hands and fingers (26). digiseed by salon operators that cutting task is
considered to be the main contributor to discomfmatn and musculoskeletal disorders (26).
Also the risk of cancer due to exposure to hairsdged gels (56), as well as reproductive
problems including changes in the menstrual cy@&$ and risk of infertility among female
hairdressers (58) have been reported. Cancer, hoggeletal problems and reproductive

problems will not be investigated in the presentgt

1.2.4. Hairdressers’ knowledge about exposures adderse health effects

Hairdressers were found to have limited knowledgguathe risks of their occupation to their
body, especially muscular and skin disorders (2@)ditionally, very few hairdressers and

trainees know that latex gloves can cause irrianlt allergic dermatitis (26).

Most of the hairdressers lack the necessarily kadgeé about handling hairstyling and
cosmetic products which might lead to improper hiagdof the chemicals and thus increase

the risk of exposure among the workers (26).

A study conducted in the UK (59) to investigate Wiexige among hairdressers trainees about
the risk of dermatitis during their work, showeatthwo thirds of trainees were not aware that
atopic eczema predisposed to hand dermatitis. Hopr&xschool and pre-employment
counselling was limited and knowledge on hand eaneng trainees was often not translated
into practice, with gloves being worn by only 9%emhshampooing and 58% when perming
(59).
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1.2.5. Hairdressing in Hebron

Hebron, one of the largest cities in the West Bdnas around 82 female hairdressing salons
which are distributed in all the parts of the cibout 70% of these salons are officially
registered by the municipality. The registered sslare usually separated workshops with
different sizes and numbers of workers, while the-registered ones are only small rooms in
the houses of the owners (25). Most of the saladk $ufficient ventilation, which increases
the exposure level, especially during summer, wihentemperature becomes high. It is not
known if the hairdressers in Hebron are using pwtprotective equipment like gloves and
masks (25).

The hairdressers in Hebron have an associationhwhas established in 1995. It includes all
the hairdressers of both genders, who own a hastrg salon or have been working as a
hairdresser for more than two years, in the citg alh villages around. The members of the
association have weekly meetings in which theyudisdifferent issues related to their work.
Their activities include some training and pradtiwarkshops for beginners; seminars about
the last and new hairstyles that may appear; laodl international competitions; making

brochures and monitoring activities like visitinglected salons from time to time and

checking their conditions; such as sterilizationeguipment and cleaning. The number of

registered members of the association is 581 (25).

Hebron has several hairdressing training centreghich females and males of different ages
and different levels of education can join and dethis profession, both theoretically and
practically. These centres provide basic knowledge practical training in addition to

certificates that can be used to officially registe a hairdresser (25).

In a hairdressing salon in Hebron, they perfornt baiting, hair dying, bleaching, permanent
waving, straightening, shampooing, rinsing and deydng. Additionally, different kinds of

tasks can be made using waxes, gels, creams aisgragi (25).

It is common in many salons Hebron, as well as in other Palestinian citiedjave seasonal
changes in tasks according to the time, for exaipteweddings and some other occasions.
In summer time, most of the people have weddinglsgraduation parties in which they will

visit hairdressing salons for styling purposes Wwhigostly includes the use of hairspray for
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styling, with less use of dying and bleaching. Imter most of the ladies go for dying and

bleaching more than they go for styling (25).

The different kinds of chemicals produced worldwide industrial, agricultural and other

uses include little or no information regardingitrsafety matters. Developing countries, like
Palestine, face major problems associated withctokiemicals, such as lack of sufficient
available scientific information and warning sysseand emergency response units for the

assessment of risks or handling of chemicals (60).

Palestine is considered to be more often importenthan producer of chemicals. In many
times the importers do not submit a Material Safe#ya Sheet (MSDS) with each imported
chemical. Even if the MSDS is found, it is oftent n@nslated into Arabic language. The
MSDS should contain information on the hazardowsatteristics of the chemical, handling
procedures and safe management alternatives (&&),réquires training and educational

programs which are not found most of the time.

In addition, there is no monitoring system for toshemicals which are imported and
distributed in the shops to be handled. Palesto®s chot have any national safety guidelines
for chemicals and hazards compounds and there c®miwol for importing process. For this
reason, one association had developed some prageatsplement a controlling system for
monitoring and to provide labels in Arabic languégeall the chemicals used in hairdressing
profession. The main goal of such projects wamtwease the awareness among chemical

handling in the general populations (60).

There is no specific information available regagdithe types of chemicals present in
hairdressing products used in Palestine. It is knowrom previous studies

(14,;31;33;39;42;47;51;61;62) that hairdressersexposed to chemicals by inhalation when
using spray and preparing dyes and bleaches, skipycontact when using creams, waxes
and touch of dyes and bleaches. Wet hands durimgMash could also make the skin more

sensitive to chemicals.

1.3. Justification of the study
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Based on the literature, hairdressers are expasebdamicals and work tasks which may be
harmful to their health. Most of the studies halieven that hairdressers represent a group
among working women with a high incidence of basthena and skin problems. The use of
personal protective methods such as gloves andsnasies among them. The ventilation

also varies in different hairdressing salons.

The information on the prevalence of respiratory akin symptoms, among Palestinian
hairdressers, caused by reactive chemicals uskdiidressing salons is limited. Most of the
studies have been done in Europe and other devktapetries. So there is a need for similar
studies from developing countries to describe tbeuence and severity of respiratory and

skin problems among hairdressers. It was also itapbto investigate the associated factors.

According to the author’'s knowledge, there are revipus studies which have investigated
adverse health effects among hairdressers in Redest in Middle East. Information is also
lacking about hairdressers’ knowledge of their exge and potential adverse health effects in
their occupation in Palestine. There is also ndlawi@ information on the exact chemicals
they are exposed to. The extent of their exposndethe health disorders they might suffer
are unknown. A study on the health situation in biardressing salons in Palestine will

contribute to increased awareness about occupatieadih risks in the country.

1.4. Aims and objectives

The aim of the study is to assess respiratory symgj respiratory effects and skin health

problems among female hairdressers in Hebron €d#igstine.

In order to give answers to the research questjorentioned in page 14), the following

objectives were achieved:

Among 18-50 year old female hairdressers in HebPatestine:

1. To describe work conditions in hairdressing salmduding use of personal protective
methods (gloves, masks and goggles) and the presgneentilation (mechanical and
windows);

2. To report the chemical ingredients in hairdresgrggducts used in the salons;

3. To estimate the prevalence of respiratory symptoms;

4. To estimate the prevalence of skin problems;
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5. To estimate the lung function;

6. To conduct preliminary analyses on the associabhetween exposures at work and
respiratory symptoms, skin health problems and lumgtion by comparing the results
between hairdressers working for different duratodrtime, and between high and low
exposed workers (based on intensity of work);

7. To investigate the knowledge of hairdressers alpmsssible adverse health effects of

chemicals they are using.
We hypothesized that exposure to chemicals fromdtessing products may cause respiratory

and skin problems among female hairdressing workéngse problems would be more

prevalent among those with long working days amd¢hwho are over exposed to chemicals.
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Chapter Two
POPULATION AND METHODS
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[I. POPULATION AND METHODS

2.1. Research design

We have selected a cross-sectional research désighis study, as it is the only design
which measures both the prevalence of health owgsoamd exposure, and the association

between exposure and health outcomes.

2.2. Population and sample

2.2.1. Population

The number of inhabitants in Hebron district is 38D, which represent 14.7% of the total
Palestinian population in the country (63)he population of this study includes female
hairdressers who are currently working in salonbl@ron City. The total number of female

hairdressing workers is 406 and they are working2rsalons in the city.

2.2.2. Sample size

The main idea behind a sample size calculatioroifidve a high chance of detecting a
worthwhile difference between groups, if it exist$is sample should be chosen to be a

representative sample for all the hairdressers wgrik Hebron City.

This study was designed to find the prevalencdftdrént respiratory and skin symptoms and
to test the lung function of hairdressers. Furtteanto compare these symptoms and lung
function between different hairdressers accordiogtheir exposure level. The power

calculation of the sample size was performed teaein accepted clinical difference in the
values of lung function test results between astlé&o groups of hairdressers which have

different levels of exposure or work intensity.

As the lung function data are continuous, a reguadest for calculating the sample size was

used based on an online calculator (64). Usingltee$tom a previous study on farmers in
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Palestine (65), the standard deviation of FVC w&3,0and taking a value of 0.1 as a
clinically interesting difference in FVC; alpha 6f05; and power of 80%. The necessary

sample size will be 909.

Prevalence estimates of respiratory symptoms basetudies in Palestine could also be used
to calculate the sample size. If we take a prewaesf 13.8% of chronic cough which has

previously been found among farmers (65), the sanspte may be calculated using the

following formula:

n = z2pQ/d?

While z=1.96, p is the prevalence, Q=1-p and dhésdignificance level which equals 0.05.

Then, the calculated sample size will be 138.

As this study was part of a master program, withiteéd time and budget, it was not possible
to include a large number of subjects. Thus, it dedded to invite 200 subjects.

2.2.3. Inclusion/ exclusion criteria

The following inclusion/ exclusion criteria werersidered during sampling process:

Inclusion: - Female hairdresser,;
- Currently working in @airdressing salon in Hebron;
- Aged 18 — 50 years old.

Exclusion: - Hairdresser who started workingadmirdresser for less than one month before

sampling;

- Hairdresser who is pregrarthe time of testing.

2.2.4. Sampling method

The Association of Hairdressers in Hebron City wigsted in order to obtain a list of all the
female hairdressers in the city. However, it wafiatilt to get a complete list because the

association does not include all the workers, iy ¢he ones who have been working for
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more than two years or own a hairdressing salowii#er problem is that the list might not be

up to date.

The municipality of Hebron had a register of hasshing salons, but it was also not updated.
It contained no names of hairdressers working enstilons. This made us decide to visit each
salon mentioned in the municipality list (21 salparsd other salons physically. As a result,
82 salons were identified and visited. During tl&tywe recorded the names of the salons,
addresses and their phone numbers and the narttes ldirdressers working in each salon so
that they could be visited again for data collattibhe total number of female hairdressers in

the city was 406.

Thereafter each hairdresser from our list was gav@amber from 1 to 406. A random sample
of 200 hairdressers was selected by taking eveen ewimber from the list until it reached
200. These 200 hairdressers were visited in th@ons with an invitation letter from our

research center at Hebron University.

The number of subjects who refused to participata (participants) was 20 (10%). Three of
the participants answered all the questions ofgtnestionnaire, but refused to perform the
lung function test because they did not like mddiests. Seven cases were excluded for the
following reasons: pregnancy (two); under 18 yedrage and working less than one month
in this occupation (one); over 50 years of age (twad smokers (two). We excluded smokers
because they were the only smokers among all thiipants and we wanted to remove this

factor from our comparison, in order to make tlsple as homogenous as possible.

In the end, 170 hairdressers, coming from 56 salage included in the study to answer the
guestionnaire and perform the lung function tebe flesponse rate was 87%.
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Figure 1. Study Sample
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2.3. Research instruments

2.3.1. Questionnaire

We used a modified version of an internationallgngiardized questionnaire from the
American Thoracic Society (66) from which respirgt@ymptoms questions were taken.
Additionally, some questions related to workingksaand exposure were quoted from a study

on hairdressers in Norway (61).

The questionnaire also included questions on seoanographic factors and work history,
including intensity of work (hours per day, days peek and number of clients), work tasks

and products used, general health status, knowlaldget the chemicals use, smoking habits
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and use of different protective methods. The quaasaire was filled in by the participants,
and if needed, with the help of the fieldworkerglarifying the questions.

2.3.2. Checklist for working conditions

A checklist form was prepared to record the workiogditions in each hairdressing salon.
This form aimed at collecting information about thiee of the salon, number of workers,
presence and type of ventilation, and presencesiopalprotective methods. Additionally, it

aimed to record all kinds of products used in tders and its chemical contents.

2.3.3. Lung function tes{spirometry)

The lung function test aimed at establishing tla¢ust of the respiratory system using a Spiro
USB (ML2525, Micro Medical Limited, UK), and a dispable mouth piece filter and nose
clip during the test. Date of birth, height, weigiitd smoking habits for each subject were
recorded before starting the test.

2.4. Variables

2.4.1. Dependent variables

2.4.1.1. Respiratory health symptoms. These varsaliere collected by answering yes or no

guestions in the questionnaire.

We asked about the presence of the following raspy complaints for the last 12 months
(66):

Wheezing in the cheswhich is defined as a high-pitched whistling swturing breathing
and occurs when the air flows through narrowedthreg tubes (67).

Tightness in the chegte first thing in the morning. Chest tightnesslédined as discomfort
or pain that you feel anywhere along the front ofiybody between your neck and upper
abdomen (67).

Shortness of breathduring the day, after stopping exercise, andigiitn It is defined as a

sensation of difficult or uncomfortable breathinga feeling of not getting enough air (67).
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Coughing first thing in the morning, and at night.
Bringing up phlegniirst thing in the morning.

Additionally, we asked about having the followingspiratory symptoms during working
hours and during the application of hairspray, cdymd bleaches:
Shortness of breath, tightness in the chest anghcd@esides if they have symptoms from the

eye like redness and running, and symptoms fronmdise like sneezing, runny and blocked.

All these variables were used in their dichotomifmadhs in the analyses.

2.4.1.2.Asthmais defined as a chronic disease that affects ilweags in which the inside

walls of them become sore and swollen (2).

It was assessed by questions if she has asthmay wheas diagnosed (childhood or
currently); if she had an attack of asthma in #st 12 months; if she is taking any medication

for asthma and if it started in the last ten years.

2.4.1.3. Skin health problems. Mainly focusedh@nd dermatitis Dermatitis is defined as
inflammation of the skin, either due to direct @mttwith an irritating substance, or to an

allergic reaction. It includes redness, itchingj ansome cases blistering (5).

We included questions about having hand dermatitieen it was diagnosed by doctor first
time and if they believed it was related to theuratof their work. Additionally, the main
researcher inspected the hands of the hairdresséredl some common marks of dermatitis

especially between the fingers, in the place oflimgl the scissors and around the nails.

2.4.1.4. Lung function.

Lung function was tested using a PC spirometerr¢SpiISB, ML 2525, Micro Medical
Limited, UK), by one researcher (the main researchmaysa). Measurements were made
with the subject sitting in a chair with the baokain upright position and the feet on the floor,
and with the nose attached with nose clip, with ih@uthpiece in mouth and closed lips
around it. The subject breathed steadily threetw fimes. Then the subject inhaled rapidly
and completely, followed by a maximal forced expma where the subject expired as fast,
hard and long as possible. The subject exhaledmalyi until no more air could be expelled,

at least for six seconds, while maintaining anglurposition.
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The test included five measurements:

Forced vital capacityfFVC), which measures the amount of air you camakx with force

after you inhale as deeply as possible, expresskiei (6).

Forced expiratory volume in one secofiEV;), which measures the amount of air you can

exhale with force in one breath at one second,essad in liter (6).

Peak expiratory flom(PEF), is the maximum expiratory flow achievednfra maximum
forced expiration (7). It measures how quickly yaun exhale, and measured at the same time

with the forced vital capacity, expressed in |gedond (6).

Forced expiratory flow 25 to 75Y%FEF:s.7509, Which measures the air flow in the middle
halfway through an exhale (FVC) (6). Also knowntlaes air flow during forced vital capacity

manoeuvre measured between 25% & 75% of the olot&WE (7), expressed in liter/second.

Forced expiratory flow at 75%FEF;s.), which measures the air flow when 75% of the FVC
was exhaled (8). Also known as the air flow duriogged vital capacity manoeuvre measured
at 75% of the obtained FVC (7), expressed in Begond.

The subjects were given standardised instructionstlee forced maximal expiratory
manoeuvres, with demonstration of the procedures rapeating them if necessary. Each

participant had to practice until she was ableadhe test in the correct way.

As a PC spirometer was used for lung function igstihe results of the test appeared in Spida
5 software which is specially designed for spirameurpose. In each test the participant had
to do three acceptable blows (manoeuvres) whicleaeol on the program as three curves
with the resulting numbers for each measuremeihe @est results of the three flow-volume

manoeuvres were selected to be used in the analysis

Before the selection of the best, all the testeevetiecked to fulfil the following criteria (7): 1.
without an unsatisfactory start of expiration, cthderized by excessive hesitation or false
start extrapolated volume or EV > 5% of FVC; 2.heiit coughing during the first second of

the manoeuvre, thereby affecting the measurediaNMe, or any other cough that, in the
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field workers judgment, interferes with the measugat of accurate results; 3. without early
termination of expiration; 4. without a hesitatidaring the manoeuvre that causes a cessation
of airflow, which precludes accurate measuremenEBY1 or FVC, 5. without a leak, 6.
without an obstructed mouthpiece ( e.g. obstruatioe to the tongue being placed in front of
the mouthpiece, or teeth in front of the mouthpje@e without evidence of an extra breath

being taken during the manoeuvre.

The acceptable curves were determined after meetinthe seven conditions mentioned
above. According to these criteria, 25 hairdresseese found to have some unfulfilled
conditions and were visited again to repeat the dad we made sure that their tests were

acceptable.

Then, the best values for each of FVC, REWEF, FEBs-7s% and FEFRs% were selected
according to ATS criteria (7), which says that “thegest FVC and the largest FE%hould
be recorded after examining the data from all efukable curves, even if they do not come

from the same curve.”

The selected measurements then were entered on B S®He other information collected

from the questionnaires and were used in the agsiliysa continuous scale.

2.4.2. Independent variables

2.4.2.1. Sociodemographic variables

Agewas filled by the subject in years. It was theregatized into three groups; 18 — 23 years,
24 — 31 years and 32 — 50 years old.

Marital statushad three options in the questionnaire: singlerried and was married. The
variable was operationalized into two categoriegle (including was married) and married.
Level of educatiowas collected by asking about the total yearsdofcation. The variable
was then categorized into three levels accordirtheceducational system in Palestine, which
are; primary education (1 — 10 years), secondaugan (11 — 12 years) and university or
high education (more that 12 years).

Residential areavas measured from three options: city; villageg @amp. Nobody of the
subjects lived in a camp, so we kept the two otlagegories.

Heightwas measured in centimetifies each case before the lung function test.
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Weightwas measured in kilograms for each case beforkitigefunction test.

Body Mass IndeXBMI) was calculated from height and weight. ltuats to the weight in
kilograms (kg) divided by the height in meters @quared. Then it was categorized into four
groups; underweight (< 18.5), normal weight (18 54-9), over weight (25 — 29.9) and obese
(> 30).

Smokingwas assessed by asking a number of questiongdelatwhether the subject is
smoking currently, if she quit and how many cige®she smoked daily. In the analyses, this
variable was excluded as only two of the subjeatsewsmokers and those two individuals

were excluded.

2.4.2.2. Exposure variables

Duration of work in hairdressingvas assessed by asking the question, “how mang heae
you been working in hairdressing?” The variable tes1 categorized into three groups: < 2
years; 2 — 5 years; and 6 years and more.

Working days per weekas assessed by asking the question “how manyalayeek do you
work in a hairdressing salon?” The variable waggatized into three groups: 2 — 5 days; 6
days; and 7 days.

Working hours per dayas assessed by asking the question “how manysteoday do you
work in a hairdressing salon?” The variable waggatized into three groups: 2 — 5 hours; 6
— 7 hours; and 8 — 10 hours per day.

Number of clients per weakas categorized into three groups: 3 — 15 clielfis+- 30 clients;
and more that 30 clients per week.

The most frequent taskbBey did. A list of the different tasks that arsually done in the
hairdressing salons was provided, and the subyeets asked to choose the ones they did
most frequently. The list contained cutting, dyibfgaching, straightening, permanent waving
and others like styling and finishing.

The most frequent produdisey used: a list of the cosmetic products thatumually used in
the hairdressing salons was provided, and they wasked to choose the products that had
been used most frequently. It included shampooditioner, hairspray, hair dyes, bleaching
powder, henna, permanent wave solutions, straigigecreams and others like creams and
waxes.

Frequency of applying risk tasksasks that included extensive chemical exposweaes
assessed by asking about the number of times pek @feapplying dying, bleaching, waving
and straightening.
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A bleaching scorevariable was prepared by combining the number ofkimg years, the
number of days per week, the number of hours pgradd the number of bleaching times per
week. This variable was used as a basic exposdieator.

A dying scorevariable was prepared by combining the number aking years, the number

of days per week, the number of hours per day badchtimber of dying times per week. This
variable was used as another exposure indicator.

Use of personal protective equipment (PREs assessed by asking if they were using any
PPE. They were also asked to specify the type wee using; gloves (plastic or rubber),
nose cover or mask and goggles.

2.4.2.3. Knowledge variables

Different “yes / no” questions were asked aboutvidedge, including:

If she reads the chemical ingrediengd instruction of use on the products; if mews
about the potential hazardous effect of these ateriif shethinks that the health problem
she has is related to her wor&nd if shethinks that having hand dermatitis is related ta we

work and contact with chemicals

2.5. Data collection procedure and practical expeence in the field

2.5.1. Selection and training of research assistant

As the study involved a questionnaire, spirometrgl ahecklist for each salon, at least one
research assistant was needed to help the maiarcese in data collection. It was preferred
to have a female research assistant bedheggarticipants were all females. The assistaaht ha
experience with similar research projects in whiehg function was tested, and had good
communication skills. In the middle of data collentperiod, and after we collected data from
half of the participants, the assistant had to stogking because of giving birth to a baby. So,
a new research assistant was included who wastraised on the nature of this work. She

continued until the end of the study.

2.5.2. Pre-testing (piloting)
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The pre-test of the present study served the parpbsdentifying potential problems and
examined the logic of the testing procedure andicgplity.

As for the questionnaire, it was pre-tested byrgjvit to a small number of people from the
general population and some hairdressers withrdiftelevels of education; to find out if the
guestions were clear and if they understood eaelstoun in the same way that it was meant
to by the researcher, i.e. if the questions wetil v&his process was important to ascertain
the suitability of the questions in local cultussttings and to minimize the possibility of
evoking undue responses or asking question thathmag a different meaning to the local
population. During the pre-testing, we felt thatim&o questions did not add any useful
information and were therefore removed or editelde fuestionnaire was translated from
English to Arabic and translated back to Englishabpther person who was not part of the
research to check the internal validity of the goes and to make sure that it did not lose the

meaning during the translation process.

2.5.3. Fieldwork

2.5.3.1. Planning

The total fieldwork period was between the middié&ogust and the end of November 2008.
The head of Association of hairdressers in Hebras wsited before starting data collection
and shown a letter from Hebron University which laxped the aims and a description of the
study. We received a permission to conduct theystuong the members. During that time,
new mouth pieces for the spirometer were orderech fan abroad company via a local one,

and the spirometer which was available in advarae ahecked.

The questionnaire was approved in Norway beforgingafor fieldwork, but it had to be
translated from English into Arabic by the researchith the help of a language teacher at
the university. Additionally, all the invitationtters and consent forms were also translated
into Arabic to be sent to the participants whernting them.

2.5.3.2. Contact with the subjects

When the sample was ready, the hairdressers waitedsin their salons. In the first visit, the

aim and content of the study were described fanthEhey were asked to give their consent if
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they would like to participate in the study by signon the consent form. They were allowed
to ask any further questions about the study i tined any.

2.5.3.3. Data collection

The subjects who agreed to participate were givem@pointment to visit them again for
collecting the required data. The ones who had fonalata collection during the first visit
were given the questionnaires to answer immediaighile the others were given a new

appointment.

It was important that the lung function test wadgiqrened for all the participants at the same
season because it is affected by the weather.dtalgm preferred to do it at the same period of
time during the day, e.g. either doing it in thermiog or the late afternoon for all, as the
results of spirometry differ from mornings to nooAdl these were taken into consideration
when the meetings with the subjects were schediMedt of the time, the visits were in the
mornings when the questionnaires and the tests wertormed at the same meeting.
However, in some cases the same hairdresser wésdvi® the afternoon to fill the
guestionnaire and visited another time in the m@gno perform the test.

Since many of the hairdressers had low educati@nrdsearch assistant was available to read

and explain any unclear questions.

For the checklist, the main researcher filled i $fituation in each salon and asked the owners
about presence of personal protective equipmerdaddtition, all the products that were used

in the salon were checked and their chemical ingresl were recorded.

Data was entered to SPSS (version 16.0) duringafted the data collection phases, and re-

checked for possible errors in the entry.

2.5.3.4. Limitations and problems during fieldwork

Some problems happened which made slight changdgiplans. First, the data collection
was delayed. It was originally planned to be donthinv two months when the weather is

warm and before the end of November when winterallysistarts in Palestine. As the

fieldwork was done in a Muslim country, the fastimgnth in 2008 (Ramadan) was during
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September. In this month, it was not possible tdopm the lung function test because it
would have been affected by fasting when performingo it was only possible to start
testing after Ramadan. Additionally, some mouthcgsefor the spirometer were available
from previous studies, but they were not sufficienbumber, so new ones were ordered and
were supposed to be ready by August. However,rémsporting reasons they were delayed
and not received until the middle of October. Aatthime, the work was supposed to be

started quickly to make sure that all data coltectivould be done before the winter started.

Several times during fieldwork, the spirometer ftgtatopped functioning, which made us
have to repeat the test or manoeuw®geral times. We had long fieldwork period becanfse
time limitations of the lung function test (only erperiod during the day for all the
participants). We could not get the whole listtod pfficially registered hairdressers and their
salons in the city from the Government or the Agsgemn of hairdressers in Hebron, thus, we
needed some more time to get the list manually. imsieument was damaged after finishing
40 cases of hairdressers; a new one was ordenedaipooad which caused more delay we had
to find and train a new research assistant aftefitht one had delivered, this happened in the
middle of the data collection period. This was lseathe first one had two month pre-term
delivery which was not expected, so we did not ptahave another assistant.

2.6. Statistical methods

The Statistical Package for Social Sciences (SR#8on 16.0) was used for data entry and
for statistical analyses. Descriptive data was el with means and corresponding
standard deviations (SD) and/or 95% confidencevatgCl). One-way ANOVA was used
for continuous outcome (lung function measuremer@h)-squarey2) tests were applied for
comparing differences in categorical variables. €&ahlinear model (ANCOVA) was used
for comparing differences in lung function amongrdir@ssers of different exposure levels.
Binary logistic regression was used for dichotomouscome variables to compare them

among hairdressers of different exposure levels.

An exposure score for the two most important ressks (bleaching and dying) was prepared
by combining several variables related to intensftwork and frequency of these work tasks.
The aim of making these scores is to categorizeubgcts into different groups according to

the level of intensity of exposure. These scoresewsed for the outcomes: lung function test
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results and self-reported respiratory and skin lerab. Level of statistical significance was
set to p< 0.05, or 95% confidence interval. For the purpokevestigating the association

between exposure and outcome, we present crudeoddya

2.7. Ethical considerations

Ethical application was submitted to the Norwegragional ethical committee, and the
clearance was obtained. As there is no ethical dteenin Palestine yet, the research
protocol was sent to the Ministry of Health in Ralee for approval. Furthermore, a letter
describing the purposes and procedures of the siualy sent to the Association of
hairdressers in Hebron city to get the permisstooadntact the members. As this study was a
part of a joint project between the University o$l® and Hebron University, the study

protocol was submitted to both universities andrapgd before starting the fieldwork.

The subjects voluntarily participated in the stuéyd a written informed consent was
obtained from every hairdresser. The invitees wgven an invitation letter and informed
consent form. In this invitation, there were infaton about the study, its purpose and how it
was going to be done. They were also informed tiatparticipation is voluntary and they
can refuse or terminate their participation anyetithey want without giving the reason for
that. At the end they had to sign if they woulcelio participate.

As the study sample contained hairdressers ofrdifteeducational levels, we made sure that
everyone completely understood what was writteth@ invitation. For the ones who were
not educated at all, the researcher read all #foenmation, explained it to them and got their

oral consent and signature when possible.

All information about subjects was handled confitidly. No names or specific identifying
marks were registered. A five-digit code was usediéntify each participant, where the first
two digits represented the number of the hairdngssalon and the rest three ones represented

the number of the hairdresser.

We did everything possible to protect the partioigafrom any potential harm that could

happen because of participation. Hairdressershiidtsome positive results in the test were
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advised to visit a doctor, and all participantd whbtain safety guidelines related to the use of
chemicals in hairdressing salons. The guidelindsb& made by both the research team and
the Association of hairdressers in Hebron, and belldelivered to all the hairdressers in the

city.

The potential risks that may appear in the prestidy are mostly related to discomfort
because of doing the lung function test and talkadmput the health problems of the
participants if they had any. This was dealt withdiving every participant enough time to
practice the test and perform it as required, arstiieng them that all their information will be
handled confidentially so that they felt more cortdble.
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Chapter Three
RESULTS
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[ll. RESULTS

3.1. General characteristics of the study sample

The sample included 170 female hairdressers witiean age of 28 years, ranging from 18 to

50 years. More than half (66.5%) were not married most of them live in Hebron City
(90.6%). A little more than half (59%) had comptesecondary education, while only 13.5%

had tertiary education. The mean height was 161with, a range of 145 to179 crand the

mean weight was 60 kg, with a range of 40 to 95Aqrording to BMI levels, 58% were

within the normal weight, only 4% were underweig?®% were overweight and 8.8% were

obese (Table 1).

Table 1. General characteristics of the sample (NFD)

Characteristics and/';' g&rﬂgﬂange Percent
Age
18 — 23 years 65 38.2
24 — 31 years 50 29.4
> 32 years 55 32.4
Mean years (SD?) 28 (7.6)
Range 18 - 50
Marital status
Single 113 66.5
Married 57 33.5
Residential area
City 154 90.6
Village 16 9.4
Education level
Low (1-10 years) 46 27.1
Medium(11-12 years) 101 59.4
High (>12 years) 23 13.5
Mean years (SD?) 11 (1.9)
Range 2-16
Height (cm)
Mean (SD?) 161 (6.4)
Range 145 -179
Weight (kg)
Mean (SD?) 60 (11.1)
Range 40 — 95
Body Mass Index
Underweight 7 4.1
Normal weight 99 58.2
Overweight 49 28.9
Obese 15 8.8
Mean (SD?) 24.2 (3.9)
Range 16.9 - 36.6

1 Standard Deviation
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3.2. Description of work environment

Fifty six hairdressing salons were visited in Hebfaity. Their sizes ranged from 3 m2 to 60
m2, with a mean of 20 m? (SD 12.6). The mean nunolbevorkers was 5 (SD 3.6), ranging
from one to 18 workers. Altogether 43 (77%) salons haérdilation method while only 13
(23%) salons had no ventilation at all. The vetibla method included windows (84%), air
conditionings (14%) and small openings (2%). Theamsize of th&vindows in the salons
was 1.2 m? (SD 1.1), and ranged between 0.1 to.4Tmfty three (59%) of the salons had
only one window as a place of ventilation, whilesHlons (18%) had two windows. Different
protective methods wengresent in 45 salons (80%), 36 (64%) had latex efoavailable,
while 9 salons (16%) had plastic gloves. Only fealons (7%) had masks or nose covers in

addition to the plastic gloves.
3.3. Work history and exposure

3.3.1. Intensity of work

The mean number of years of working in hairdresswag around 5 years, with a mean of 6
hours per day and almost 6 days per week, and a meaber of 25 clients per week (Table
2).

Table 2. Work intensity

Variable Number Percent Mean (SDV)
Number of working years in hairdressing 5.4 (5.7)
0.1 — 2 years 55 32.4
2 —5years 56 32.9
> 6 years 59 34.7
Number of working hours per day 6.4 (1.9)
2 —5 hours 44 25.9
6 — 7 hours 77 45.3
8 — 10 hours 49 28.8
Number of working days per week 5.9(1.2)
2 — 5 days 36 21.2
6 days 65 38.2
7 days 69 40.6
Number of clients per week 25 (15.1)
3 - 15 clients 60 35.3
16 — 30 clients 68 40
> 31 clients 42 24.7

1 Standard Deviation
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3.3.2. Frequency of tasks performed by the hairdres

According to the informal talks held with the ha@dsers, most of the juniors or beginners do
the washing and conditioning after applying dyed bleaches, while the seniors do more of
the cutting and styling in addition to preparing tmix of the dyes and bleaches. Fourteen
percent of the hairdressers did cutting as the rmegquent task, while 37% were dying the
hair most of the time and 7% were bleaching mosthef time. Thirty-nine percent were
mostly doing the styling and finishing and 3% weutting, dying and bleaching most of the
time (Table 3).

Table 3. Most frequent tasks done by the hairdresse

Task Number Percent
Cutting 24 14
Dying 62 36.5
Bleaching 12 7.1
Straightening 1 0.6
Styling and finishing (spraying) 66 39
Cutting, dying and bleaching 5 3

Among the tasks which included dealing with chensicare found a mean of 7 times a week
of bleaching, 13 times a week of dying, once a wafedtraitening and less than once (0.4) a
week of permanent waving (Table 4). However, sofrtbehairdressers had up to 70 times a

week of dying or bleaching.

Table 4. Number of times per week of doing certaitasks by the hairdressers

Task Min Max  Mean(SDY)
Bleaching 0 70 7.2(12.9)
Dying 0 70 12.6(14.3)
Permanent waving 0 28 0.4(2.4)
Straitening 0 24 0.9(2.7)

1 Standard Deviation
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3.3.3. Use of products by the hairdressers

Hairspray and hair dyes were the most frequentBdusroducts by 39% and 31% of the
hairdressers, respectively. About 19% were usirggros and waxes most of the time, 10
(6%) were using shampoo and conditioner most fretiy@nd 8 (5%) were using bleaching

powder most frequently (Table 5).

Table 5. Most frequently used products by the haircessers

Products Number Percent
Shampoo and conditioner 10 5.8
Hairspray 67 39.4
Hair dyes 52 30.6
Henna 1 0.6
Bleaching powder 8 4.6
Creams and waxes 32 18.8

3.4. Use of personal protective equipment

Ninety two percent of hairdressers were using gloglaring their work, 69% were using

rubber gloves and the rest (22%) were using plagtees. They reported (from informal

talks) that they used gloves sometimes when applyipes and bleaches but not when
washing the hair. Very few were using nose covemhasks (11%) and goggles (2%) (Table
6).

Table 6. Using personal protective equipment duringpplication of dyes and bleaches

Method Number  Percent
Gloves 156 91.8
Plastic (PVC) 38 224
Rubber (latex) 118 69.4
Nose cover/mask 19 11.2
Goggles 3 1.8
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3.5. Chemicals used in the salons

The chemical ingredients of each hairdressing prouiuthe salons are described in Table 7.
Table 7. List of chemicals in hairdressing productased in the salons with a potential
adverse effect on health

Products Chemical ingredients

Shampoo Sodium Laureth Sulfate
Glycol Distearate
Sodium Chloride
Citric Acid

Conditioner Cetrimonium Chloride
Cocoamido Propylbetaine
Dihydrochloride

Hairspray SD alcohol
Butane
Methyllel Propane
Hydroflourocarbon

Copolymer

Hair dye (permanent hair colour) Cetearyl alcohol
Ammonium Hydroxide
Stearic Acid
Palmitic Acid
Sodium Hydrosulfite

Bleaching powder Ammonium Persulfate
Magnesium Carbonate
Sodium Lauryl Sulfate

Potassium Persulfate

Oxygen cream Hydrogen Peroxide
Cetyl Alcohol
Lanoline
Sodium Lauryl Sulfate

Phosphoric Acid

Straightening cream (relaxer) Ammonium Thioglycolicate
Sodium Hydroxide
Sodium Sulfate

Glycerine

Styling gel and mousse Ethanol
Aminomethyl Propanol

Dimethylaminoethylmethacrylate Copolymer
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3.6. Hairdressers’ knowledge of exposure to chemilsaand their adverse health effects

The hairdressers were asked if they had checkethginedients written on the products they
were using, and if they knew anything about théssicals. Around 78% reported that they
usually read the ingredients, while about 29% regabthat they knew a bit about them. They
were asked if they were having any health probleand, they were asked if they thought the
problem was related to their work. Twenty severceet reported having a health problem
and 54% reported that they thought it was relabettheir work and exposure. Regarding hand
dermatitis, which was reported in 14% (Table 8)%7df those who reported to have hand
dermatitis said they knew it was related to theipasure to wetness and contact with

chemicals.

3.7. General health status and history of disease

Table 8 shows the frequency of doctor-diagnosettthpaoblems. The most common health
problems were: rhinitis (27%); eye or nasal allef84%) and hand eczema (14%).

Table 8. Diseases diagnosed by a doctor

Disease Number Percent
Pneumonia 5 2.9
Bronchitis 10 5.9
COPDt 3 1.8
Asthma 9 5.3
Lung fibrosis 1 0.6
Rhinitis 45 26.5
Eye or nasal allergy 59 34.7
Hand dermatitis 23 135
Heart disease 2 1.2

1 Chronic obstructive pulmonary diseases
Nineteen percent reported current use of medicafiOfo were using tablets (type was not

specified), 3% were using eye or nose drops, 3% weing prescribed creams, 2% were
using asthma spray and 1% were using allergy dirgtsmentioned in the table).
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Table 9. Current use of medications

Form of medication Number Percent
Any medication 33 19.4
Tablets 17 10
Eye or nose drops 5 2.9
Cream prescribed by a doctor 5 2.9
Asthma spray 3 1.8

3.8. Respiratory symptoms

Symptoms from the respiratory system are presentd@ble 10. Nineteen percent reported
wheezing; 31% reported tightness in the chest; 2Bported shortness of breath; 17%
reported coughing in the morning and 22% reportadiny phlegm. Seventy two percent
reported never or rarely having trouble with thlereathing, while 27% reported regular
trouble which disappears and 2% reported that thesathing is never quite right. When
asked about being next to dusty places or animMa@P4 reported feeling tightness in the chest

and 59% reported having shortness of breath.

Table 10. Frequency of respiratory health symptomamong the hairdressers

Symptom Number Percent
Wheezing or whistling in the chest, in the last@nths 32 18.8
Tightness in the chest first thing in the mornimgthe last 12 months 53 31.2
Attack of shortness of breath during the day, el&st 12 months 42 24.7
Attack of shortness of breath after stop exerarsthe last 12 months 79 46.5
Woken at night by attack of shortness of breathhénlast 12 months 41 24.1
Woken at night by attack of coughing, in the |a&tionths 48 28.2
Cough first thing in the morning 29 17.1
Bring up phlegm from the chest first thing in therming 37 21.8
Bring up phlegm from chest in the morning for a&de3 months each year 33 19.4
Never or rarely get trouble with the breathing 122 71.8
Get regular trouble with the breathing, but it apggets completely better 45 26.5
Breathing is never quite right 3 1.8
Get feeling of tightness in the chest, when pregedtsty part or with animals or 80 47.1

near feathers
Start to feel short of breath, when present inydpatt or with animals or near 101 59.4

feathers
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Table 11 reports the frequency of respiratory symst during working hours and work tasks.

Shortness of breath was most frequent during agmic of hair spray (31%). In addition,

cough and tightness of the chest were also moguérg during spray application (13% and

23%, respectively). Eye symptoms and nose symptesre most frequent during bleach

preparation (39% and 27%, respectively).

Table 11. Respiratory symptoms during working hoursand work tasks

During Application  Preparation Preparation
Task working of hair of dye of bleach
Symptom hours spray

No. % No. % No. % No. %

Shortness of breath 35 206 53 312 48 28.2 49
Cough 20 11.8 22 129 19 11.2 19
Tightness in the chest 29 171 39 229 32 18.8 34

Symptoms from the eyes (running) 38 224 36 212 63 37.1 67
Symptoms from the nose (sneezing, 37 21.8 45 265 48 28.2 46
runny or blocked)

28.8
11.2
20
39.4
27.1

The prevalence of doctor’s diagnosed asthma wa&s brable 12). Only one percent reported

childhood asthma, 3% reported adult asthma and &%rted current asthma. Four percent

reported that asthma started during the last 18sy&aur percent had had an asthma attack in

the last 12 months, and 3% were taking asthma ratolicduring the study (Table 3.12).

Table 12. Prevalence of asthma among the hairdresse

Question Number Percent
Ever had asthma (doctor diagnosed) 10 5.9
Childhood asthma 1 0.6
Adult asthma 5 2.6
Current asthma 4 2.4
Had an attack of asthma at any time in the last@@ths 6 3.5
Currently taking any medicines for asthma 5 2.9
Did the asthma start during the last 10 years 7 4.1
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3.9. Skin problems

The prevalence of hand dermatitis was 13.5%, arfib 04 those with hand dermatitis

believed it was related to their nature of work.emy four percent of the hairdressers
reported to never wearing earrings which could gieene indication of the prevalence of
nickel allergy. Those who had hand dermatitis, wasked about its duration, they reported

the mean number of 5.5 years ago, with a maximut8afears ago.

3.10. Association between exposure and health syropts

Preliminary analyses of the association betweenkwatensity, and respiratory and skin
health symptoms (Table 13) indicate a significagsogiation between working years in
hairdressing and wheezing (p=0.01), tightnesserctiest (p=0.01) and phlegm (p=0.02). Age
was significantly associated with wheezing, tiglsgief chest, shortness of breath and asthma.

Table 14 shows selected respiratory symptoms forgwups of hairdressers with different
levels of exposure. It shows that the group ofdrassers who had a higher number of times
of using dyes had significantly more self-repontdteezing and tightness in the chest than the
ones with lower number of times of using dyes. @a tther hand, the group with high
bleaching times have significantly more self-repdrtshortness of breath. Multivariate

analyses controlling for age will be performed aspat of the future PHD study.
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Table 13. Health symptoms among the hairdressers sgle for different variables
(Total N=170) (Chi square test)

Wheezing or Tightness in chest Attack of shortness Woken at night by Bring up phlegm  Having asthma Having hand
Symptoms whistling in the in the morning, in  of breath, in the attack of coughing, fromthe chestin  (n=10) dermatitis (n=23)
chest, in the last 12 the last 12 months last 12 months in the last 12 the morning (n=37)
months (n=32) (n=53) (n=42) months (n=48)
Variables
N (%) P value N (%) P value N (%) P value N (%) P value N (%) P value N (%) P value N (%) P value
Age 18-23yrs (n=65) 5(16) 12 (23) 7 (17) 13 (27) 9)(2 1(10) 6 (26)
24-31yrs (n=50) 9(28) 0.02 14 (26) 0.01 18 (43) 0.003 15 (31) 0.132 (i) 0.078 2 (20) 0.027 7 (30) 0.358
>32 yrs (n=55) 18 (56) 27 (51) 17 (41) 20 (42) 17 (46) 7 (70) 10 (44)
Years of work 0.1-2yrs (n=55) 5 (16) 12 (23) 11 (26) 14 (29) 32)( 1(10) 6 (26)
in 2-5yrs (n=56) 7 (22) 0.01 14 (26) 0.01 11 (26) 0.128 14 (29) 0.488 6)(16 0.02 4 (40) 0.284 8 (35) 0.779
hairdressing >6 yrs (n=59) 20 (63) 27 (51) 20 (48) 20 (42) 19 (51) 5 (50) 9 (39)
Hours of 2-5hrs (n=44) 3(9) 11 (22) 7(7) 14 (29) 10)(2 0 (0) 3(13)
work perday 6 -7 hrs (n=77) 14 (44) 0.013 25 (47) 0.57 22 (52) 0.281 19 (40) 0.639 (4D 0.789 3 (30) 0.008 7 (30) 0.007
8-10 hrs (n=49) 15 (47) 17 (32) 13 (31) 15 (31) 12 (32) 7 (70) 13 (57)
Days of work 2-5days (n=36) 3(9) 12 (23) 10 (24) 13 (27) 1m (2 2 (20) 2(9)
per week 6 days (n=65) 10 (31) 0.038 15(28) 0.18 16 (38) 0.874 16 (33) 0.463 11 (30) 0.282  3(30) 0.808 11 (48) 0.266
7 days (n=69) 19 (59) 26 (49) 16 (38) 19 (40) 15 (41) 5 (50) 10 (44)
Times of 0-1tms (n=72) 13 (41) 22 (42) 12 (29) 21 (44) (38) 4 (40) 11 (48)
bleaching per 2-5tms (n=47) 9 (28) 0.98 14 (26) 0.92 16 (38) 0.086 14 (29) 0.871 (39) 0.515 3 (30) 0.983 4(17) 0.496
week 6—70tms (n=51) 10 (31) 17 (32) 14 (33) 13 (27) 10 (27) 3 (30) 8 (35)
Times of 0-3 tms (n=63) 9(28) 16 (30) 14 (33) 14 (29) 48)( 1(10) 5(22)
dying per 4-15tms (n=57) 11(34) 0.42 19 (36) 0.44 14 (33) 0.778 18 (38) 0.409 29)( 0.223 5 (50) 0.186 7 (30) 0.09
week 16-70tms (n=50) 12 (38) 18 (34) 14 (33) 16 (33) 10 (27) 4 (40) 11 (48)
Number of 3-15cints (n=60) 6 (19) 16 (30) 9 (21) 14 (29) (46) 2 (20) 7 (30)
clients per 16-30clnts (n=68) 11(34) 0.04 22 (42) 0.602 18 (43) 0.053 18 (38) 0.243 2 (32) 0.304 3 (30) 0.156 6 (26) 0.072
week 31-100cints  (n=42) 15 (47) 15 (28) 15 (36) 16 (33) 8 (22) 5 (50) 10 (44)
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Table 14. The association between intensity of exguare and selected respiratory symptoms

(Total N=170) (Binary logistic regression)

Wheezing or whistling in the chest, in the lasfTightness in the chest first thing in the

Attack of shortness of breath during the day, & th

Symptoms 12 months (n=32) morning, in the last 12 months (n=53) last 12 months (n=42)

Exposure N (%) OR* 95% ClI P N (%) OR* 95% ClI P N (%) OR* 95% Cl P
Low (n=84) 12(37.5) Ref. 25(47.2) Ref. 15(35.7) Ref.

Bleaching score 0.138 0.69 0.043
High (n=86) 20(62.5) 1.82 0.83-4.01 28(52.8) 1.14 0.59-2.18 27(64.3) 2.11 1.02-4.33
Low (n=87) 11(34.4) Ref. 20(37.7) Ref. 16(38.1) efR

Dying score 0.038 0.019 0.053
High (n=83) 21(65.6) 2.34 1.05-5.22 33(62.3) 2.21 1.14-4.30 26(61.9) 2.02 0.99-4.13

* crude estimates
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Figure 2. Frequency of selected health symptoms amtiseases in different age groups of
the hairdressers
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Figure 3. Frequency of selected respiratory symptomfor two groups of hairdressers
according to chemical exposure by bleaching level
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Figure 4. Frequency of selected respiratory symptomfor two groups of hairdressers
according to chemical exposure by dying level
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3.11. Lung function test
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Table 15 shows the lung function measurementsHersample of hairdressers. The mean
FVC was 3.31 liters (SD=0.44) which was 96.5% @&dcted value as compared to European
standards. For FEVthe mean value was 2.74 liters (SD=0.60) which 924% of predicted

value as compared to European standards.

Table 15. Lung function measurements and predictedalues among female hairdressers
in Hebron City (N=170)

FVC ()
FEV:1 (I)
PEF (I /s)

FEF25-75% (I /S)
FEF 75% (I /s)

Measured Predicted Percent of predicted
Mean (SD) Range Mean (SD) Range Mean (95% CI)
3.31(0.44) 1.96-5.06 3.43(0.32) 2.57214 96.49% (93.9 —99.0)
2.74(0.60) 1.24-3.94  2.99(0.30) 2.20943. 92.35% (90.26 — 94.44)
5.61(1.16) 2.44-8.25 6.79 (0.54) 3.49978. 82.65% (80.05 — 85.26)
3.03(0.97) 0.23-5.54  3.92(0.26) 3.27605. 77.24% (73.65—80.83)
1.49 (0.66) 0.02 -3.55 2.05(0.17) 1.56322. 72.69% (67.95—77.43)
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3.12. Association between lung function and exposeito chemicals

Preliminary analyses on the association betweelk wmbensity and lung function is presented
in Table 16. There is an association between yeansorking in hairdressing and FVC
(p=0.013), FEVY/(p<0.01), FEB5-75%(p=0.003) and FEf&%(p=0.012). Times of bleaching and
dying were also significantly associated with b6 C and FEM. Age was significantly

associated with almost all the lung function measur

Table 17 shows that FVC and FEWere significantly different among hairdresserthviow
exposure and those with high exposure to chemiddls was assessed by calculating the
number of times they used bleach and dye durinig tbi&al working period. FVC was lower
among hairdressers with high bleaching and dyirayes¢p value = 0.02 for bleaching and
0.05 for dying). Additionally, FEVwas also lower among the ones with higher bleacaim
dying score (p value = 0.02 for bleaching and <0fOd dying). Multivariate analyses
controlling for age will be performed as a part a@he future PHD study.
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Table 16. Lung function measurements for differengroups within the hairdressers sample
(Total N = 170) (ANOVA test)

LFT FVC (I) FEV1 (1) PEF (I/s) FEF 25-75%(l/s) FEF75% (I/s)

Variables Mean Pvalue Mean Pvalue Mean Pvalue Mean Pvalue Mean P value

Age 18-23yrs (n=65) 3.44 2.91 5.79 3.35 1.69
24-31yrs (n=50) 3.44 <0.01 2.88 <0.01 5.70 0.062 3.18 <0.01 1.58 <0.01
>32 yrs (n=55) 3.03 2.42 5.32 2.53 1.19

Body Mass Index Underweight (n=7) 3.11 2.67 5.27 513 1.98
Normal weight  (n=99) 3.33 2.79 5.72 3.12 1.53
Overweight (n=49) 3.39 0.107 2.74 0.073 5.54 0.473 2.86 0.158 1.39 0.116
Obese (n=15) 2.99 2.48 5.33 2.77 1.35

Years of work in hairdressing ~ 0.1-2yrs (n=55) 3.44 2.89 5.69 3.25 1.58
2-5yrs (n=56) 3.37 0.013 2.83 <0.01 5.69 0.46 3.18 0.003 1.63 0.012
>6yrs (n=59) 3.13 2.53 5.46 2.69 1.29

Hours of work per day 2-5hrs (n=44) 3.47 2.85 595. 3.08 1.54
6—7hrs (n=77) 3.24 0.118 2.70 0.185 5.43 0.069 3.04 0.871 1.51 0.710
8-10 hrs (n=49) 3.26 2.72 5.92 2.97 1.43

Days of work per week 2-5days (n=36) 3.40 2.79 254 2.97 1.47

6 days (n=65) 3.32 0.433 2.79 0.253 5.62 0.473 3.16 0.384 1.56 0.587
7 days (n=69) 3.24 2.68 5.71 2.94 1.45

Times of bleaching per week 0-1tms (n=72) 3.34 q72 5.69 3.07 1.49
2-5tms (n=47) 3.49 0.003 2.84 0.023 5.67 0.46 2.99 0.889 1.49 0.982
6—70tms (n=51) 3.09 2.61 5.45 3.01 1.51

Times of dying per week 0-3 tms (n=63) 3.39 2.83 .655 3.16 1.59
4-15tms (n=57) 3.38 0.035 278 0.01 5.77 0.246 3.04 0.252 1.46 0.353
16—70tms (n=50) 3.12 2.59 5.39 2.86 1.42

Number of clients per week 3-15clInts (n=60) 3.36 .812 5.51 3.14 1.16
16-30clInts (n=68) 3.37 0.109 2.78 0.024 571 0.64 3.07 0.236 1.52 0.072
31-100cInts (n=42) 3.14 2.59 5.61 2.82 1.30
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Table 17. The association between intensity of exqare and selected lung function measurements (Uninate Linear Model)

LFT
FVC () ¢ FEV1 (I) 0 PEF (I/s)0

Exposure Mean 95% ClI* M.[D. 95% C|** P  Mean 95% CI* M.B.  95% CI* P Mean 95% ClI* M.B. 95% C|** P
Bleaching Low 342 229-354 0212 0.031-0.393 282 2728 0151 0.021-0.281 574  548-598 0.241 0.169 —0.590

, 0.02 0.02 0.17
score High 320 3.08-333 -0212 -0.393--0.031 267 2578-2.762 -0.151 -0.281--0.021 5.49 525-574 -0241  -0.590 —0.109
Dying Low 339 327-352 0.180 -0.001-0.362 287 27®62 0263 0.136-—0.389 572  547-596 0.216 .133-0.566

. 0.05 <0.01 0.22
score High 322 308-335 -0.180 -0.362-0.001 261 252-2.70 -0.263  -0.389 —-0.136 550 525-575 -0.216 -0.566 — 0.133

*

** 95% Confidence Interval of the mean difference

95% Confidence Interval of the mean

B Mean Difference
¢ crude estimates
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Figure 5. Mean FEW values for hairdressers of different bleaching see by percentile
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Figure 6. Mean FEW values for hairdressers of different dying score Y percentile
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V. DISCUSSION

This study is the first occupational health studyfemale hairdressers in Palestine, as far as the
author knows. The study included self reported iragpy symptoms, skin problems, lung
function, working conditions, use of PPE, preseotgentilation, chemicals used in the salons

and the most common tasks as well as knowledget @bewmical health risks.

We found varied working conditions in the differdratirdressing salons. The use of gloves, often
latex, was common in most salons. These gloves weed sometimes during the dying and
bleaching tasks but not when washing the hair. Atnmone of the hairdressers were using masks

or goggles. Few salons had proper ventilation.

Based on self reports, the prevalence of wheezimg19%, 31% for tightness of chest and 28%
for coughing. Prevalence of asthma was 5.9% arthofl dermatitis was 13.5%. The mean lung
function values were a bit below the predicted galdor the European standards; 96% of
predicted value for FVC, 92% of predicted valueF&V1 and 83% of predicted value for PEF.

Preliminary analyses showed association betweerbauwf working years in hairdressing and
wheezing, tightness of chest, phlegm, and the basgfunction measurements, FVC and REV

Hairdressers with high bleaching and dying scorad Bignificantly lower lung function

measurements than those with low scores. Additipntide ones with higher dying scores had
significantly more reported wheezing and tightnesghe chest while the ones with higher
bleaching scores had significantly more reporteattsless of breath. Relatively low knowledge
was found among the hairdressers about the chentloay were using, but almost half of them

related the health disorders they were havingeo thork tasks.

4.1. Methodological discussion

4.1.1. Study design

This is an epidemiological observational study,hwvatcross-sectional study design. The design
was chosen because it is the only design whichsgivevalence figures in addition to a measure
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of association between exposures and outcomes.e Taler no previous studies on health
problems and working conditions among hairdressardPalestine, so it was considered
appropriate to focus on descriptive data presamtaiihe present study could be useful for future
cross-sectional studies on hairdressers to inastigossible improvements after a campaign.
Additionally, cross-sectional studies can providens ideas about etiology. Since most of the
previous studies were done in the developed warlsimilar study in the developing countries
like Palestine would be useful for comparison @& tindings.

A general problem with cross-sectional studies, én@w, is that it is not possible to decide if the
exposure comes before the outcome or visa versaméésured the outcomes, which were
respiratory and skin problems, and the exposuré&chwmvere intensity of work and exposure to
chemicals, at the same time. Therefore we canraw @ firm conclusion regarding the risk

factors.

4.1.2. Sample size

The power calculation for the sample size gaverad@®00 participants, and we included 200 due
to limited time and budget for the study. It is lmothat a small sample size may have a risk of
type Il error (not detecting a real difference betw the groups in the sample as statistically
significant when it is a real difference). Howevin the main purpose of the study, which is
estimating the prevalence of symptoms and lungtionand studying working conditions, the

sample size is appropriate. The power calculatantie purpose of the prevalence estimation
was 138 participants, based on an estimate of 18&Bochronic cough. One way of avoiding

random errors is to increase the sample size. Angitoblem we might have is that our sample
size calculation was based on data from a studyngnfarmers in Palestine and not from

hairdressers, since there are no previous studiem@ hairdressers in Palestine or in other
neighbouring countries. Using data from farmershnige not the best baseline to use for this

calculation.

4.1.3. Systematic errors

In all epidemiological studies, there are posgibgi of systematic errors. The main groups of

errors to consider are: selection problems, infaiengproblems and confounding.
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4.1.3.1. Selection problem# bias in the estimates which occurs when thera &/stematic
difference between the characteristics of the peselected for a study and those who are not, or
between the respondents and non respondents (14).

One possibility of getting this bias is by usingpimper procedure for selecting people from the
population to be participants in the study (14)isTis unlikely to be the case in our study,
because a complete list of the female hairdressers made from both registered and
unregistered hairdressers in Hebron and then tin@lsavas drawn from it. This made a similar
chance for all hairdressers in Hebron City to Hected, i.e. similar chances for salons with low

or high level of exposures and outcomes.

When participants take part in the study becausg éne worried about an exposure, bias may be
introduced. In our study it is possible that thedrassers who had most health complaints might
have been more interested in taking part in thdystban the ones who did not. This could be
due to their perception that they will get somemtibn and advice. It could also be that those
who were conscious about their health and safetse vilee ones who were more likely to
participate, as it would give them a chance to khieir lung function and get some more

information regarding their safety.

Healthy worker effect is a common bias in epideogatal occupational health studies. This
happens when the studied disease or health outitsele makes people unavailable for the
study. Workers who develop the disease tend teeldzeir job on their request or after medical
advice. Therefore, the remaining workers are |&estad (healthier). A prevalence study may be
misleading (14). In addition, people who alreadyéha disease or health complaint for example,
eczema, would not become hairdressers. In our sitidy possible that the hairdressers who
developed severe hand dermatitis, for example, bimped their job, because the use of hands
is so important in their work. Additionally, the @ who are atopic or have a history of asthma
would also stop hairdressing in the early stagdserdfore, the prevalence of these health

outcomes in our study may be underestimated beadubkes kind of selection.

In Hollund et al’s (13) study, it was found that forty percentloé hairdressers in 1995 had left
their profession by 1999, that was 5.7 times higien the rate among office workers. In
addition, former hairdressers had a higher prexaaf respiratory symptoms and self-reported

asthma than current ones. Also, the prevalencestbiten, breathlessness and airway symptoms
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was about the same among current hairdresserdarwbitrol group. All these findings indicate

that hairdressers who remain in their professian2f® years or more are highly selected and
healthier than ex-hairdressers. People mostly t&ffielsy adverse effects of chemicals tend to quit
their job. Those remaining are probably more rasisto the effects of exposure and do not
experience too much discomfort from it, leadingutalerestimation of work-related disease in

the salon, and the prevalence of airway symptoriidwifalsely low.

4.1.3.2. Information problems. Recall is a kindhneéasurement bias that occurs when there is a
differential recall of information by study groug$4). It is not likely that the recall, in the
present study, is differential for different expasweategories. However, individual hairdressers
reported the current situation (exposure) with eespo working tasks. The previous situation
might have been different, which may have influeanghe association measures to a weaker or

stronger measure.

In order to reduce possible bias, all the hairdnessgr our sample were tested for lung function
by the same technician. None of the participants evecouraged more than the others to perform
better in the test, they were all treated in theesavay. The lung function test was performed for
all the hairdressers in our sample by a trained expkrienced technician, using a Spiro USB
device which was calibrated. We made sure thathallhairdressers were tested at the same
period of time during the day to avoid the effetbody changes. Additionally, we performed all
the tests in the same season as the lung fundidiiferent in summer and winter seasons. For
the questionnaire, it was translated from Englih Arabic to prevent any language
misinterpretations and back to English again toerslkre that it did not lose the meaning during
the translation process. A small piloting was alsaoe for it beforehand.

One problem we had in our study was the lack ofnttsive and objective exposure
measurement. In order to get an idea about thd l@vexposure to chemicals among the
hairdressers, we depended on what was reported #o®untensity of work. This meant the
number of working years, number of days per weeknlrer of hours per day and number of
clients per week. We also depended on the frequefiayoing some tasks which involved
dealing with chemicals (bleaching and dying) ratihan using a measurement of air pollution or

concentration of certain hazardous chemicals imthidk environment.
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In some studies, measurements regarding chemioakentration and effect of ventilation have
been performed (31). Lack of such exposure measmenis a weakness in our study. Although
the reported exposure variables that we have d@rasetrong as the measurements, it will give

some idea about the level of exposure to chematalork and health problems.

When the participants fill in both exposure levetldealth outcome, a bias “dependency in data”
may occur. The bias leads to false strong assocg|because some individuals tend to report
both high (low) exposure and high (low) level ot@ame. To avoid the problem, the outcome or
exposure should be measured objectively or fronthemasource than the questionnaire. In the
present study, the measurement of lung functioanisexample of objective measurement of

health outcome and the use of questionnaire regatte level of exposure.

4.1.3.3. Confounding a phenomenon when the association between asesgand outcome is
partially or totally explained by a third variabl€his third variable is associated with both the

exposure and outcome, and it is not an intermedeiable (68).

In studies like the present one, smoking and agecansidered to be possible confounders
because they have an effect on both lung functimhsymptoms and on exposure. However, in
the present study none of the participants werekensp except for two, which were excluded.
Therefore, we have restricted our sample to nonkenso Age, which is related to working years
(exposure) and to lung function and symptoms, rssictered as the most important confounder
in our study. This was dealt with by adjusting tineg function results for age so that this effect
was removed and we could get the real results decpto exposure level or intensity of work.

Furthermore, the lung function data could be adpidor some other factors like height and

weight (or BMI), place of living and educationavés.

In the present report, we have aimed at givingimpiebry crude estimates linking exposures to
the outcomes. In future papers to be publishededbas data from this thesis, multivariate

analyses will be performed.

4.2. Discussion of findings

4.2.1. Work conditions and environment the hairdressing salons in Hebron City.
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It is a wide variation in the sizes of the salofieng 3 to 60 m?2), and it is likely that several
smaller ones are not officially registered andrsed. The variation in sizes of studied salons
was found also by Mouniest al (69), who found a range of 52.2 to 288 m3. Intwalyg from
Canada (42), a range of 70 to 160 m2 among theugles salons was found, which is similar to
the range found by Hollundt al. (31) from 75 to 150 m? in the surface areas of@rstudied
salons in Norway. Most of the salons had ventlatplaces, like windows but few with air
conditionings. Personal protective equipment wasmdoin most of the salons. However, we
found the majority of the hairdressers were usatgX¥ gloves when dying and bleaching but not
when shampooing or conditioning while very few wéi@/ing masks or goggles. In the UK
study (59), it was found that gloves were worn bly®% of the hairdressers when shampooing

and 58% when perming.

4.2.2. Chemical ingredientsf the products being used in the salons

Although the hairdressing salons use products fobfferent manufacturers, they contained
almost the same active ingredients. Many of thenitels we have found were also reported in
previous studies. The most common ones are; amni@hj&9), which is a basic ingredient for
hair dyes, bleaches and some straightening crdaydsygen peroxide and persulfates (31;33;69)
which are the most important ingredients of theabihees. More chemicals like ethanol and other
alcohol derivatives were also found in hairdressatpns in Canada (42). Another study from
Canada (70) reported the chemicals found in hagiing industry, including hydrogen peroxide,

persulphates and different alcohol compounds.

The major components of hairdressing products whiehfound were also known to have
potential negative effect on hairdressers’ heafthguide for occupational health and safety
published by the Association of hairdressers in N&aland (32) reported all the chemical
ingredients used in hairdressing profession and tigks on health. It showed that hydrogen
peroxide can cause skin, eye and respiratory tioita Furthermore, when ethanol and
hydrocarbons present in hairsprays are inhaledh, @adl irritation of the nose and throat might
occur. Ammonium persulphate and Sodium sulphatekamevn to cause skin problems and
mainly dermatitis (34). Additionally, persulphatalts, the basic component of bleaches, was

found to be the major causal agent of occupati@stéhma (38;39;62). Ethanol and similar
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alcohol compounds in hairspray were found to cdmeachoconstriction (35), and ammonia was

reported as an allergen to skin and respiratoresy$31).

Some studies have measured the concentration ofpthential hazardous chemicals in
hairdressing salons (31;33;42;69;71). The meastiechicals include; isopropanol, ethanol and
ammonia which were detected in the salons studi®&tbrway (31). In a study from Finland (33),
chemical ingredients of the hairdressing produatsewecorded, and some of them, especially

ammonium and persulphates, were detected by magdheir concentration in the workplaces.

4.2.3. Knowledgef hairdressers about their exposure and posaderse health effects

We found relatively little knowledge among the Hagssers about the chemicals they were
using, the relation between their health complaamd their exposure at work. However, 74% of
the hairdressers with hand dermatitis related pinablem to their work. Similar results were
reported by Leinoet al. (17) who found that 75% of the hairdressers whoeweaving hand
eczema believed that it become worse at work. TKestudy (59) reported that two thirds of
trainee hairdressers were not aware that atopienemzpredisposed to hand dermatitis.
Knowledge on hand care among trainees was not tHieslated into practice, with gloves being

worn by only 9% when shampooing and 58% when pegmin

4.2.4. Respiratory symptoms

We found prevalence of 18.8 % for wheezing in th&t 12 months. Higher prevalences were
found in Norway (37%) (13) and New Zealand (40%))(2vhile lower prevalences were found
in Turkey (15%) (22), France (10%) (41) and Finlgdd%) (16). Differences may be real, or
due to different diagnostic tools across studied differences in healthy workers effect (i.e.

selection in- or out of the profession).
For the breathing difficulties, we found a prevalkerof 31% for chest tightness and 25% for
shortness of breath. This was similar to what wasd in New Zealand (20) (29% of chest

tightness), and Norway (13) (41% of breathlessness)

Additionally, we found a prevalence of 28% for amilocough and 19% for chronic phlegm. This

was also similar to the prevalence of 20% for cougfiurkey (22), although they found lower
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prevalence of phlegm (4%). In Norway (13), 34% d¢ough for more than 14 days was found,
which was similar to the results in two studiesrirBinland (16;17) that found 35.9% for cough
and phlegm and to the ones in New Zealand (20) fthatd 36% for cough for the last 12

months. However, the study in France (41) foundeaadence of 4.3% for cough.

We report a prevalence of 5.9% for asthma, whicboissiderably lower than 14.6% that was
reported in a study from Turkey (21). In a studyhairdressers from Finland (15), they found a
5.6% prevalence of asthma in 1980 and 10.1% in .189% more recent study from Finland
(16;17) they found 4.5% for asthma. In New Zealé2@) they found 24% for asthma, 15% for
asthma attack in the last 12 months which is mbea twhat we found (3.5%), and 14% for

current asthma medication whereas we found 2.9%.

The level of asthma in the general population itegtae is not known, and variations between
countries may explain why there are differencesre@valence among hairdressers. Differences in

diagnostic tools may also explain differences.

4.2.5. Skin disorders

We have reported a prevalence of 13.5% of hand atérsy of which 74% of the cases related it
to their work. This result was similar to the oneFinland (17) (16.9%), but different from the
one in Norway (14) (42% in which 61% related ittheir work) and the one from U.K. (19)

(38.6%). Differences could be due to diagnosti¢stao other methodological issues.

4.2.6. Lung function tesaind its association with exposure and intensityarfk

The mean lung function values were a bit belowptteglicted values for the European standards;
96% of predicted value for FVC, 92% of predictedueafor FEM and 83% of predicted value
for PEF. In a study from New Zealand (20), higherg function measurements were found, with
101% of predicted value for FVC, 99% of predictedue for FEM and 88% of predicted value
for PEF. However, our results were higher than wies found in Turkey (22), which was 90%
for FVC, 84.6% for FEY and 60.7% for PEF.

We found a significantly lower FVC and FE¥Imong hairdressers with higher level of exposure

to chemicals than in the group of lower level. Bedy from Turkey (22), found a significantly
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lower FEM and PEF among hairdressers compared to a contonipgof office workers.
Furthermore, the study from New Zealand (20) fousignificantly lower FVC among
hairdressers compared to office and shop workersa study from France (41), FEWas

significantly lower in hairdressers than in offiwerkers.

4.3. Generalization

The issue of external validity is the degree toahhiesults of the study may apply, be relevant,
or be generalized to populations or groups thaindidparticipate in the study (72). As the study
was conducted in Hebron City, which is one of gugést Palestinian cities, our results could be
generalized to the other cities in the countrycaiit is likely that the hairdressers will be hayin

similar working conditions, performing similar tasknd using similar chemicals, and they have

similar culture and socio-economic status.

4.4. Conclusion

The present study has described the working andthheduation the relation to chemical
exposure in female hairdressers in Palestine, theshave contributed to increase such

information in a developing country.

Taken into consideration the possibilities for biasthe present epidemiologic occupational
health study, we conclude that female workers indhessing salons in Palestine are exposed to
chemicals which may harm the health. Furthermdre use of personal protective measures and
proper ventilation is limited. The knowledge abqgtentially harmful effects of chemical
exposure is also limited. Although the healthy vesrkffect may reduce the number of workers
with a disease or symptom of interest, we conclindé the prevalence of hand dermatitis and
respiratory symptoms is high, and that the resmiyatunction is slightly reduced as compared
with the European standard. Based on crude daiahwimay be prone to confounding, we report
more respiratory and skin problems for some ofetkggosure variables (work intensity).

4 5. Recommendations
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Follow up studies would be useful to get a clegieture about the effect of chemical exposure
and its risk on health. Further research, measwxppsure level, inside the salons, to find the
actual exposure level, should be done. Increadnegkhowledge and awareness among the
hairdressing workers is of vital importance. Thisild be achieved by the formulation of work

and safety guidelines for this group of workers aodhe informative workshops. Control of

chemicals available in shops is needed. Healtliematives should be used, so chemicals which
are known to be hazards could be forbidden. Legarbdaus alternatives to different products

should be provided in Palestine.
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Geography

Palestine is situated on the Eastern cost of thditbleanean Sea. It is bordering Lebanon in the
North, Jordan in the East, Egypt and Red Sea irfstheh. The total area of Palestine is 26,323km3.
The Palestinian area, the West Bank and Gaza &tipittle over 6,000kmz: 5,690kmz? for the West
Bank and 365km?2 for the Gaza Strip. In spite ofrthimited area, those two small strips have the

most exceptional climate and topographic structliree West Bank and Gaza Strip are divided into

several smaller districts.
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Hebronis one of the largest cities in the Palestiniarhaxity with an area of 99km2 It is

located in the southern part of the west bank, 0skuth of Jerusalem. It lies 930 meters above

sea level.
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History

The Palestine problem became an international issmards the end of the first-world war with the
disintegration of the Turkish Ottoman Empire. Ptteswas among the several former Ottoman Arab
territories that were placed under the adminisiratf Great Britain. All of these territories becam
fully independent state, as anticipated exceptdiiake The Mandate had as a primary objective the

implementation of the “Balfour Declaration” issuby the British Government in 1917, expressing
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support for the establishment of a national hometlie Jewish people in Palestine. From 1922 to
1947, large scale of Jewish immigration from abrtzak place, the number swelling in the 1930s
with the Nazi persecution of the Jewish populatPalestinians demand independence and resistance
to Jewish immigration led to a rebellion in 193Glldwed by continuing terrorism and violence till
1947 when the British Government turned the problerthe United Nation. The UN proposed the
partitioning of Palestine into two independent oiasi, one Palestinian Arab and the other Jewish with
Jerusalem international. In 1948 Israel envisagedthe partition plan and proclaimed its
independence as Israel. In the 1948 war Israelnelguhto occupy 77% of the territory of Palestine,
and a larger part of Jerusalem. Over half of tliigenous Palestinian population were fled or were
expelled. In the 1967 war, Israel occupied the iemg territory of Palestine, until then under
Jordanian and Egyptian control, and the remainiagt f Jerusalem. The second exodus of
Palestinians estimated at half a million was alsaught up. The security-council resolution 242
called for Israel to withdraw from the territorigshad occupied in the 1967 war. In 1991, a peace
conference on the Middle East was convened in Madlith the aim of achieving a just, lasting and
comprehensive peace settlement through direct iaeigot between the two nations. This led to a
mutual recognition between the government of Iseael the Palestine Liberation Organisation and
the representative of the Palestinian people. &ieement brought several positive developments
such as; the partial withdraw of Israeli forcesg #lections of the Palestinian Council and the
presidency of the Palestinian Authority, the paridease of the prisoners and the establishmeat of
functioning administration in the areas under th&egtinian self-rule. In September 2000, the second
Intifada started a long series of violence andrigllof civilians. Both Palestinians and Israelisreve
killed. The Israel forces used all types of heawapons against civilians. Till this date April 2002
more than 1500 Palestinians were killed. The Isfastes surrounded all the occupied territoried an
closed all the roads. In March 2002 the Israelksaand helicopters entered the Palestinians towns

and cities which led to situation described as asaere (73).

Population and demography

The Palestinian world population is estimated bttanore than 9 million. Only around 3.7 million
(38.2%) of them live in the Palestinian territoreesd 11.2% of all them are living in Israel. Thetre
of the Palestinians are distributed in Jordan, bebaSyria and the rest of the Arab world and some
other foreign countries (74).

From the total number of population in Palesting (8illion), 2.3 million live in the West Bank and
1.4 million are in Gaza Strip (75).
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The population growth rate is 3.3%, percent of pafan below 15 years is 45.7% and percent of
them who are 65 years of age and over is 3.0% @VHealth Organization, Country Profiles,
Palestine, 2006).

The number of population in Hebron city is 551.busand, which represent 14.7% of the total
Palestinian population in the country (63).

Economy and industries

The Palestinian main sector that contributes todhgput of the economy is the agricultural

sector. There are also some small scale indudtregscontribute to the business in Palestine,
such as stones, textile and garments, food praowgssietal products and engineering, chemical
industries like soaps, paints and detergents, ph@euticals and plastics (76). The Palestine
economic standard is higher in the area of WeskB&@he economy in Palestine has relied for
many years upon using Israeli channels. Anothex witarket for Palestine market is Jordan. A
major part of the export of Palestine is receivgditrdan and Israel. Hebron city is famous for

its grapes, limestone, pottery workshops and glagsihg factories.
Health care system

The current Palestinian health system is made di@gmented services that grew and developed
over generations and across different regimes &)r main providers (78;79) are responsible
for primary, secondary, and tertiary health camg$tinian Ministry of Health, Palestinian non-
governmental organisations, the UN Relief and Wasgency (UNRWA) and the private sector
(80).

Health services are financed through a mixtureagks$, health insurance premiums and co-
payments, out-of-pocket payments, local communitgricial and in-kind donations and loans
and grants from the international community (inahgdthe UN Relief and Works Agency)
(78;79).

Several attempts to build a health-care systenthferoccupied Palestinian territory have been
made in recent years, with some advances being\ahiagainst the odds (79;81). However,
despite the substantial amount of money injectéal time system (79;82) and the two concluded
national health plans (79;83;84), systemic goatsaia far from met (77;79;85;86). This failure
is mainly due to three inter-related factors—endoges Palestinian features, donors’ policies,
and political havoc—that compromise the WHO buitpbtocks (79).
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Appendix I

Information sheet and consent form 1 (English)
Invitation letter and consent form 2 (English)

Invitation letter and consent form (Arabic)
Letter for the Association of Hairdressers in HebfArabic)
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Information sheet and consent form 1 (English)

Invitation to participate in the study:

“The prevalence of skin problems, respiratory sympbms and respiratory function, and
the association with chemical exposure among femathairdressers in Hebron City,
Palestine.”

Hairdressers are exposed to several chemicalat@gtresent in hair styling and care products
which they apply during their work. These chemidsase been known to have irritant and
sensitizing effects both on the airways and tha.ski

Some previous studies showed that exposure tchgmaicals in hairdressing products either by
inhalation or touch and handling caused severdtthpeoblems and symptoms, including
asthma, bronchitis and hand eczema.

Most of the research was done in Europe and degdlopuntries, with no any study in the
Middle East including Palestine, so we will trytims study to investigate this problem in our
part of the world.

The study will be a master research as a part ope@tion project between University on
Oslo/Norway and Hebron University/Palestine, whiefill take place in Hebron under the
supervision of the center of Epidemiology and Oetigmal Epidemiology research.

Purpose of the study

The main purpose of the study is to assess respiraymptoms, respiratory effects and skin
health problems among female hairdressers in Hetitpnand to compare these symptoms
between different hairdressers according to lef/ekposure. In addition, the study will
investigate and record all the products used irséhens and study their chemical ingredients.
This study aims to find out if this exposure hasgmificant effect on the health of hairdressers
and then try to produce kind of safety guidelinasthem.

Who is invited to participate?
Female hairdressers who are working currently irdn@ssing salons in Hebron, with the age
between 18 and 50, and have been working in thremusalon for at least one month.

Information to the participants:

You will be asked to fill in a questionnaire witbrse questions about your work and health

status, to perform a lung function test using speter apparatus, and to allow us to record all

the names of the products and their chemical ingnéslthat you use in your salon.

You ought to know that your participation in thtady is voluntarily, without any repercussions

and emphasize in the following points:

- Your response will be dealt with confidentially. & athered information will be kept in safe
places and no one will be allowed to have accedgsetaept for research purpose

- You can refrain from answering any question durfiling the questionnaire without
providing reasons.

- You can withdraw from the research any time. E¥eyou agree now to be included in this
study, you can change your mind later without bewsged to give any reason for your
decision.

- The results of the research will be published Hottally and internationally, and you will
receive the results of your test at the end.
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Information on the results

When this study is completed (from August 2008u0el2009), | will prepare a report
containing results and the report will be distrédmito the Ministry of Health and other health
institutions that are interested in the resultse Tdport will be available for all the participaats
well.

For additional information or clarification, pleaden’t hesitate to ask.
Maysaa Nemer

Occupational Epidemiology Research Lab.

Hebron University

Tel: 02-2220995 205

Declaration of consent for the study:

| am hereby declaring that | have received inforamabn the study. | have been informed of the
purpose of the above mentioned study, and thahtbemation | will provide will be used for
this study.

Besides, | have been informed that all the inforomat will provide will be treated strictly
confidentially.

| have also been notified that | can later withdfeam this study if | intend to in the future.
Based on all that, | am hereby declaring that:

| agree voluntarily and without any repercussidrag t will participate in this study.
Signature e

Date and place ---------------==--------

| confirm that | have given information about thedy.
Investigator: Maysaa Nemer ---------------=---—--—-,
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Invitation letter and consent form 2 (English)

Center of Epidemiology & Occupational EpidemiologyResearch

Hebron University
Subject: Invitation letter to participate in a proj ect and Consent form
Dear participant,
My name is Maysaa Nemer. | am a master studentniarrational Community Health,
Department of International Health, Institute of n@eal practice and Preventive Medicine,
Faculty of Medicine, University of Oslo, Norwayam doing my master research as a part of
cooperation project between University on Oslo Hethiron University, which will take place in
Hebron under the supervision of our research center
The study will focus on female hairdressers indhg. With a title of “The prevalence of skin
problems, respiratory symptoms and respiratory tfancand the association with chemical
exposure among female hairdressers in Hebron Edlgstine”. It aims to investigate skin and
respiratory symptoms as well as respiratory fumctiad their relation to chemical exposure and
work intensity.
| kindly request your participation in my study,waevill be asked to answer some questions
related to your job and health conditions by fgdlia questionnaire under the supervision and help
of us, in addition to be tested for lung functionthe spirometer apparatus, which is a short and
simple test that lasts for not more than 5 minates$ needs blowing in special mouth piece for a
certain period of time until we get the measuremsent
Participation in the research is optional and estiphasize on the following points:
- Your response will be dealt with confidentially. & gathered information will be kept in
safe places and no one will be allowed to havesscteit except for research purpose
- You can refrain from answering any question duritighg the questionnaire without
providing reasons.
- You can withdraw from the research any time.
- The results of the research will be published botally and internationally, and you will
receive the results of your test at the end.
For additional information or clarification, pleaden’t hesitate to ask.
Thank you in advance for your understanding anghecation.
Please fill the following room for your decision:

------ Yes, | agree to participate in the study.
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------ No, | don’t agree to participate in the sgud

Name and signature S Date --------mmmmmmmmmemmeme

AQE ---mmmmmmm e -

Level of education ------=====m=mmmmmmmm e

Marital Status --------======mmmmmmmmmmmm e

Place of living ==-=-=-=====smmmemem e e

If you would like to participate, when do you prefe interview you:

Address of the salon —=-=======—mmmem e

Telephone NUMDEr ---=mmmmmmm e
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Invitation letter and consent form (Arabic)

Lo liall 45y oY) Slayl 9 Ay ¥ ale 38 5
Juldd) daala

&@@kJMSﬁJ;&J&ﬂ\

2\5 P n ‘-.53).:’).;
Ceee dzy g Aua]

Ailae Al 3 ¢ ttale Al e e 538 5 ¢ gl (B sl daals e g slaily 5 Jlal) daals 8 s S 50 0
i la b Aeriisl Aulsentl ol 5 0 pal) Aagl Al 3 Jolal) At 3 yull iiheas Jee Anhs (e
Sleall 5 o)l daa dald 5 Jlal) \M‘;QE\AL’J‘:&AAA‘;QJ‘ﬂ‘bﬁéw‘wﬂ\ﬂudh‘sw\
R

Ol b ellee Fagday 3lai il 3 ALY (e e pame oo Ala Y] sl Cuae Ciadl 138 b3S JLaall o e
ARy % il 138 60 Ak 55 i) Jonal (s oLl ) ALY i pmaaall 5 3 sall ia yal 5 Jaanl
830 Jslaty ¥ Cus ¢ Gl e SO S 5 58 6 82 pald gl (B il elin by g el gy i e s Dles
BB S (e HS) (sl

A Llall e oS 5 4 laal caanll b ASLEA)

V) Lo £ OUaYU zransy Y 5 Aol (Sl s sheall Jainy  shis Cam ¢ By pudl (e iy ALY e Sl Jolatias -
Apde (a2 Y

bl el 50 AL IR JVgas (51 e g L) (ppmalaions -

g gl (B il (e Al el -

Al (e elgiiY) dny Sliand aeiliny @l g 35 a5 bl 5 LAY Canl) 5 i o g Cag -

Ao slaal) il glaall OS5 @y g 33 Cagas 5 Lile Lea yha 8 (a8 Y dlind (g ) Canll Jsa il jliind (o @bl cailS 13
Osball e B e ) S
AS Ll 8 el ) Joa U ) E eda s )

I’»SJLN\gc._\b‘)\ ‘?’".' ------------
;\SJM\‘;SQQJ\\YcY ___________

................................. ‘;m\).\l\ LSM\
--------------------------------- e Laia ) Al

87



Letter for the Association of Hairdressers in Heb¢Arabic)
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Appendix Il

Questionnaire for female hairdressing workers (Ehgl

Questionnaire for female hairdressing workers (Arab
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Questionnaire for female hairdressing workers (BEhyl

Questionnaire for female hairdressing workers

ID Code: DD'DDD

Date (mm.dd): - -2008

|. General information

1. Age DD
2. Marital status 1D Single
ZD Married
3. D Was married
3. Number of years of educati@D
4. Place of living 1D City
2|:| Village

3. D Camp

Il. Smoking

5. Do you now smoke daily, as of one month ago?

If you do not smoke each day now, please answer:
6. Have you ever smoked for as long as a year?
(At least one cigarette per day for gear)

7. Did you quit smoking less than a year ago?

8. Did you quit smoking more than a year ago?

If you smoke or have smoked, please answer:

9. How old were you when you started smoking?
10.How many years have you smoked altogether?

11.How much do/did you smoke on average?
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0.N¢ ]1.ves |

0.Np ] 1. ves |

0.Np | 1. Yesd ]
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(Number of cigarettes per day)

[1l. Occupational history and exposure

12.How many years have you been working in hairdrgssin DD
13.How many months a year, are you working in hairsires? DD
14.How many years ago did you finish your training? DD
15.How many years have you been working in this salon? DD
16.When did you start working in hairdressing?(menttear) DDDD

17.Did you work in any other job? 0. I‘@ 1. Yeg
17. A. If YES SPCITY ~mmmmmmmmm oo oo e e

18.What are the most frequent tasks done in this 8alon

D 1. Cutting D 4. Permanent waving
D 2. Dying D 5. Straightening
D 3. Bleaching D 6. Others
19.Which of them are you doing most frequently?
D 1. Cutting D 4. Permanent waving
D 2. Dying D 5. Straightening
D 3. Bleaching D 6. Others
20.What are the products mostly used in this salon?
D 1. Shampoo D 4. Hair dyes D 7. Permanent wave solution
D 2. Conditioner D 5. Henna D 8. Straightening creams
D 3. Hairspray D 6. Bleaching powder D 9. Others
21.Which of them are you using most frequently?
D 1. Shampoo D 4. Hair dyes D 7. Permanent wave solution
D 2. Conditioner D 5. Henna D 8. Straightening creams
D 3. Hairspray D 6. Bleaching powder D 9. Others

22.Do you read or know about the ingredients of th@sducts? 0. ND 1. Yes{;:|
23.How many hours a day do you work on averaD
24.How many days a week do you work? DD
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25.How many times a week do you apply the following:

a. Bleaching L]
b. Dying DD
C. PermanentwavinDD
d. Straightening DD

26.How many clients a week is it:

a. In average in the salon. DD
b. In addition, by yourself (alone). DD

V. Health status

General and history

27.Do you suffer from any health problem or disea@eNoD 1. Yeg
27. A. If yes, SPECIY =-mnmnmmmmmm oo e e

28.Do you think it is related to your job? 0. @ 1. Yes{;:|

29.Have you been treated (even as a child) by doctor lmospital for any of the following:

a. Pneumonia 0. 1. Yes{;:|
b. Bronchitis 0. I@ 1. Ye$:|
c. COPD 0.Nd 1. Ye$ |
d. Asthma 0. @ 1. Ye$:|
e. Lung fibrosis 0. I@ 1. Ye$:|

f. Rhinitis Wo[ |1.Yes |
g. Eye or nasal allergy (hay fever) O. @ 1. Yesi;:|

h. Hand eczema 0.1. Yeg
(Irritative or allergic, including eczema as a dhil
i. Heart disease 0.1. Yes{;:|

i. 1. If yes, please SpeCify ----------mmmmmmmmommmm oo :

30.Do you use any form of medication 0. 1. Yeg
30. A. If yes, please specify:
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D 1. Tablets D 3. Cream prescribed by a doctor
D 2. Eye/nose drops D 4. Asthma spray

30. B. If you use other types, please specify——---------=-=mmmmmmmmmmmmommeeeeem
Respiratory symptoms
31.Have you had wheezing or whistling in your chesgrgy time in the last 12 months?

0.Nd_]1.ved |

32.Have you been woken up with a feeling of tightniesgour chest first thing in the

morning at any time in the last 12 months?

0.Nd_]1.ved |

33.Have you at any time in the last 12 months hadt@tkaof shortness of breath that came

on during the day when you were not doing anytisimgnuous?

0.Nd | 1.ve$ |

34.Have you had an attack of shortness of breathctirat on after you stopped exercise at

any time in the last 12 months?

0.Nd_]1.vYes |

35.Have you at any time in the last 12 months beenewak night by an attack of shortness

of breath?

0.Nd_|1.vYes |

36.Have you at any time in the last 12 months beenenak night by an attack of coughing?

0.Nd_|1.vYed |

37.Do you usually cough first thing in the morning?

0.Nd_]1.ved |

38.Do you usually bring up phlegm from your chesttftreng in the morning?

0.Nd_]1.ves |

39.Have you brought up phlegm from your chest liks thiost mornings for at least 3

months each year?

0.Nd_]1.vYes |

40.Which of the following statements best describas yweathing:
1. D | never or only rarely get trouble with my breathin
2. D | get regular trouble with my breathing, but it alyg gets completely better.

3. D My breathing is never quite right.
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41.When you are in a dusty part of the house or wiimals (for instance dogs, cats or

horses) or near feathers (including pillows, qualtsl eiderdown) do you ever:
a. Get a feeling of tightness in your chest? 0. Ndj 1. Yes{;:|
b. Start to feel short of breath? 0. ND 1. Yes{;:|

Respiratory symptoms at work

42.Do you feel any of the following during your workjmours:

a. Breathe shortness. 0. NE 1. Ye$:|
b. Cough. 0. I\@ 1. Yes{;:|
c. Tightness in the chest. 0. ND 1. Yeg
d. Symptoms from the eyes (running) 0. Nd:| 1. Yes{;:|

e. Symptoms from the nose (sneezing, runny or bloc@edboD 1. Yeg
43.Do you feel any of the following directly after eogure to spray:

a. Breathe shortness. 0. NE 1. Yes{;:|
b. Cough. 0. I\@ 1. Yes{;:|
c. Tightness in the chest. 0. NE 1. Yes{;:|
d. Symptoms from the eyes (running) 0. Nd:| 1. Yeg

e. Symptoms from the nose (sheezing, runny or bIoc@edDoD 1. Ye$:|
44.Do you feel any of the following during preparatioindye:

a. Breathe shortness. 0. N@ 1. Ye$:|
b. Cough. 0. l\@ 1. Yeg
c. Tightness in the chest. 0. NE 1. Yes{;:|
d. Symptoms from the eyes (running) 0. NCD 1. Yeg

e. Symptoms from the nose (sneezing, runny or blockéd)\loD 1. Yeg
45.Do you feel any of the following during preparatioinbleach:

a. Breathe shortness. 0. N@ 1. Ye$:|
b. Cough. 0. I\@ 1. Yes{;:|
c. Tightness in the chest. 0. NE 1. Yeg
d. Symptoms from the eyes (running) 0. ND 1. Yes{;:|

e. Symptoms from the nose (sneezing, runny or blockéd)\loD 1. Yeg
46.Have you ever had asthma? 0. NE 1. Yes{;:|

47.1f yes, was it:
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1. [ ] During childhood.
2. D As an adult.
3. D Presently.

48.Have you had an attack of asthma at any time ife$tel2 months?

0.No[ ] 1.Yes$ ]

49. Are you currently taking any medicines for asthma?

0.Nd_]1.ved |

50.Did the asthma start during the last ten years?

0.Nd_]1.ves |

51.Has any in your family ever had asthma?
0.Nd_|1.vYed |
(Mother, father, children, brothers or sisters)

Skin problems
52.Do you have the following symptoms or diseasegecily:

Hand eczema. 0. Nd:| 1. Yes{;:|
(Allergy or irritative)
53.If any, when did it started the first time? (spggi€ar) DDDD
54.1s it related to your work nature, including wetnha tasks or handling of chemical
products? 0. NE 1. Ye$:|
55.Do you have holes in your ears? 0. NE 1. Yes{;:|

V. Protective methods

56.Do you use any of the following during work?

a. Gloves 0. ND 1. Yeg
a. 1. If yes, what kind of gloves? Rubber (latex) 2|:| Plastic (PVC)
b. Nose cover 0. ND 1. Yeg
c. Goggles 0. NE 1. Ye$:|
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Questionnaire for female hairdressing workers (Arab

D code: L= IL il ldiaay Glatial | lutwY)
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Appendix IV

Lung Function Test Results Form
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Lung Function Test Results Form

Subject’s characteristics and lung function:

1. Age at examination (year@D

2. Height (cm)DDD

3. Weight (kg)[_I[ [ ]

4. Temperature of the plachD

Pred

FVC (1) (1.0
FEV, (1) L1
PEF (I/s) L1
FEPR>s.750(1/S) N
FERs5(/s) L1

ID Code: DD'DDD

Date (mm.dd): - -2008

Measured.
Best of three % of pred
manoeuvres

(1.0 L]
L] N
L] N
1.0 L]
L] N
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Appendix V

Checklist form for the hairdressing salon
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Checklist form for the hairdressing salon

Check list in each salon

Salon codel | ]

General conditions

Surface area (sizeDD
Number of workersljD

Presence of ventilation. @ noD

E A

What type of ventilation is used?

5. How many ventilation places are there in the sal
(Number and size of the windows)

6. Presence of PPE @noD

7. Type Of PPE -------mmmmmm oo

Chemicals used in the salon

Hairdressing product Chemicals present in it

Hairspray

Bleaching powder

Hair dyes

Permanent oil

Straightening creams

Gels

Wax
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