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ABSTRACT. The authors designed this study to assess skin ailments among male Latino poultry­
processing ~orkers in one plant in. North Carol_i_na. Because conditions in poultry plants expose 
workers to multiple agents affecting the skin. the number of skin ailments was expected to be high. 
A visual skin .exarninaticm was co_nducted by a single board-certified dermat.ologist for 25 male 
workers .. Dermatological Life Q1.1ality Index scores .and s.elf-reported skin treatment data were obs 
tained t1m:iugh interviews. Each worker had at least one dermatological diagnosis .. ~fec.tions were 
most common (onychomycosis, 76%; tinea pedis, 72%), followed by inflammatory djagnoses (acne, 
64%). No. workers bad sought medical n:eatment. Dermatological l.,ife Quality Index scores indi­
ca.ted impaire4 quality. of lik Worker self-reports were not strongly associated with dermatologist 
diagno~es ... Skin diseases are common among poultry workers and impact wor~e~' quality of life; 
reasons. for lack of medical care should be investigated. 
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The PQUltry-processing environment exposes workers. to 
a variety of agents that can produce defl.llat<>logical in­
juries and illnesses. These include poultry excre~a. 

feathers, and raw carcasses, as well as chemic;als used. for 
processing and sanitation, and the wet work environment in 
which, temperatures. vary from tropical to near freezing. Sev­
era:! recent reports1•2 indicate that work-related dermatologi­
cal injuries and illnesses are common. A community-based 
survey of 200 qurrent poultry-processing workers in wesu:m 
N<>rth Carolina found that 22% reported experiencing rash­
es, dry skin, or other skip problems in .the month prior to the 
study.3 Nevertheless, there are few data col.lected by exami­
nati.<>n to subs.tantiate these claims. Available statistics c:ol­
lected by the Bureau of Labor Statistics indicate a skin in­
jury and illness incidence rate of 12.9/10,000 poultry 
workers4; however, these data underes.timate the prevalence 
of skin dise~e: Only those problems attributed by both 

worker and management to poultry~processing work and 
those severe enough to r~sult in the worker's missing work 
or seeking medical care are included.5 

Poultry-processigg workers today are largely minority 
and increasingly immigrant Workers in this industry expe­
rience the sixth highest incidence rate of nonfatal occupa­
tional illness of any industry.4 With .the shrinking profit 
margins of poultry processing and the increasing vertical 
integration of the industry, working conditions and envi­
ronmental stressors iriay pe leading to increas~d rates of 
occupa.tional skin injuries and illnesses among poultry­
processing workers. Ha.zards . .relevant to such injuries and 
iJlnesses include live chickens (bites, scratci)es); chicken 
dander, feather, and feces; tools, including knives and. scis­
sors; water, chloramine, dry ice, and othei chemicals; bac­
teria and fqngi; and raw chicken. Because many workers in 
the industry are undocumented, they are unlikely to report 
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illnesses. and injuries or to take time off work unless .such 
problems are se.vere. 1 

Our goals in this study are to ( l) assess the number and 
types of skin ailments in a S3Il)Jple of immigrant poultry-pros 
cessing workers from Latin America wh,o . are working in 
North Carolina, (2) describe the medical treatment and self0 

care that poultry workers report for skin ai}It1ents, (3) de­
scribe the dennatological quality of life reported by work­
ers, and (4) coillpare worker self0reports with dermatologist 
diagnoses of skin diseases. 

METHODS 

Recruitment 

We recruited participants from a group of poultry workers 
living in western North Carolina. We recruited 25 workers 
employed at .the local poultry-processing plant for a data­
collection session t,hat included[ both physical examination 
and an oral survey questionnaire. We recruited only male 
workers because. our secondary purpose of the data collec­
tion was to. standardize a data·-collection procedure to be 
used with a predominantly male farmworker sample. We did 
not require that. workers have any abnormal skin condition. 
Inclusion criteria clictated. that the participants be of the male 
gender, immigrants to the. United States; and working in the 

. poultry-processing industry. 

Data Coll~tion 

Data collection took place on a Sunday afternoon in 
Fel:!ruary 2005, at a community si.te not llssociated with the 
local poultry-processing plant. We had participants recruited 
by trustecl Spanish-speaking community members affiliated 
with a local workers' center. The. number of participants was. 
limited by the time needed to collect data and debrief par­
ticipants with diagnoses requiring fu.rther treatment. Com­
munity .members told workers that the presence .of a skin 
problem was not a requirement to participate. We obtained 
informed consent from all persons who volunteered to par­
ticipate. Each person received a $10 incentive for participat­
ing; and a. me.al was provided for all workers who attended 
the data-collection session .. Participant recruitment and data­
colle.ction procedures were approved by the Institutional Re-

.· view Board of Wake Forest University School of Medicine. 
Each participant was first intcrv.iewed in. Spanish by a 

trained l>ilingual interviewer, Interviewers collected demo­
graphic information (eg, age~ .ethnicity, educational attains 
ment); occupational information (eg, current job); infonn.as 
tion regarding perceptions of the presence of cutaneous 
signs, symptoms, and specific skin ailments; information re­
garding the recent treatment of skin problems; and infonria­
tion from the Dermatological Life Quality Index (DLQl).6 

The DLQI is a IO question, skin specific, health-related 
quality-of-life questionnaire cles igm:d to be completed 
quickly by persons 18 years or older; it was originally de­
veloped in Engli!,h and has been translated and. vaUdate.d in 
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multiple languages. The questions fonn 6 subscales for dif~ 
ferent are;i.s of life (symptoms and feelings, daily activities, 

.leisure, personal relationships, work and school, and treat­
ment), and a total score, To ensure fidelity to the original 
DLQI, we .received permission from Dr. Andrew Y. Finlay, 
its developer, to create a valiclated version bY, using the tech­
nique he requires for all new versions. (See the following 
Wei:> site for further det.iils~ http://www.dermatology,org.uk/ 
index.asp?portal/guality/dlqiinstnic.html.) Briefly, we un­
dertook a series of interviews with persons in the target pop­
ulation tp adjust vocabulary and idioms on the existing vali­
dated American Spanish DLQI to the local Spanish-speaking 
population. We. then subjected this slightly revised version to. 
back-and-forward translation. This version was .submitted .to 
Dr. Finlay and approved for use. For other questions on spe­
cific skin ailments, vocabulary came from extensive.qualita­
tive interviews co.nducted with Latino fannworkers in North 
Carolina, which inc~udecl the elicitation of vocabulary by use 
of photographic prompts.7- 9 Following the intervkw, a single 
board-certified dermatologist examined the workers. Work­
ers dress.ed in athletic shorts for this e?{.amination. 

Measures 

We used tJ)ree different T(leasures to. describe the derma­
tologic health of.the sample. First, the interviewer asked the 
poultry workers if they currently had any of a series of cu­
taneous. signs, symptoms, and specific skin ailments with 
coltlmon names. Second, the examining dermatologist 
recorded specific derma,tological diagnoses, w.hich were 
rated as (1) nearly clear, (2) mild, (3) moderate, (4) severe, 
or (5) or very severe, We co.ded all dermatological diag­
noses using a. standardized form consisting of seven major 
categories: inflammatory, pigmentary, infectious, tumor, 
hair disorder, trauma, anci other. Each category co.ntained 
two or more specific diagnoses; completely benign, nonoc­
cupational disorders such as dermatofibroma, benign nevi, 
keratosis pilaris, '2irthmarks, cysts .and hemangiom;i.s smaller 
than I cm, and androgenic alopecia were ignored. Finally,. 
the interviewer asked the workers to complete the DLQI. We 
computed the DLQI subscales and total as recommended 
by Finlay .and Kahn.6 We scored each question from Oto 3, 
and we summed the scores to produce subscale scores that 
ranged ft:om O to .amaXilllum of 6 (with tJle exception .of the 
Work and School subscale and the Treatment subscale, 
which had a maximum of 3). The .total scale score ranged 
from O (no impairment of life quality) to 30 (maximum im­
pairment of life quality). 

Analysis 

We calculated frequencies, measures of central tendency, 
;ind measures of variability by using SPSS;· version 12.0 
(SPSS, Inc.; Chicago, IL). We estimated odds ratios with 
95% confidence intervals (Cls) to. examine whether signifi­
cant associatiQns were present between specific skin 
diseas.e categories and ( l). age categorized into four groups 

Archives of Environme'1.tql & Occupational Heal~ 



and. (2) job categories (slaughter; cuttmg or packing; and 
maintenance, sanitation, or supervision). We examined the 
agreement between. poultry worker self-diagnosis and der­
matologist diagnosis for 5 common skin condit.ions: acne or 
folliculitis, meJasma, w.ms, tinea. peois .(foot fungus for the 
workers), andJ>nychomycosis (nail fungus for the w.orkers). 
For this ~alysis, we cross-tab1dated the dermatqlogist di­
agnosis. with .the poultry worker self-diagnosis and calcu­
lated · the following statistics: Spearman 's correlation (p,). 
percentage of agreement, percentage of agreement include 
ing only mose data .Pairs in which at least one rater made a 
positive diagnosis, and kappa. 

RESULTS 

Respondents ranged in age:frorri 1'9 to 51 years, with a me- · 
dian of 28 years. Only 2 had more than a primary education. 
Approximately half of the workers had been in the United 
States 6 years or Jess. Twenty-four workers were from 
Gui;itema)a. Althoug}:i all reported speaking Spapish, 23 also 
spoke one of severai indig~nous languages, and most claimed 
to understand little English. Eighteen workers (72%) were 
married. or living .as married, and the. remainder were· single. 

Eighteen different jobs were reported; 7 workers reported 
working .at 2 tasks and 2 workers reported 3 tasks. Of the 
jobs reported, 40% were in tasks related to slaughtering 
birds. (hanging and plucking); 56% were in cutting and trim­
ming chicke11s and packing them into tra1ys for retail. The re­
maining 24% were involved with maintenance, sanitation, 
or supervision. 

Overall, 22 wqrkers (88%) reported one or more skin ail­
ments (Table I). Fungal irlfections were among the most 
common self-reported conditions, with 17 workers (68%) 
reporting foot fungus, 7 (28%) reporting nail fungus, and 6 
(24%) reporting other skin fungus. Warts were reported by 4 
workers fl6%); 12 workers (48%) reported acne, and 10 
(40%) reported dandruff. Calluses were ireported by9 work­
er$ (36%) and rashes by 7 (28%). 

Of those reporting a skin ailment (n = 22),. none had 
sought health care or a prescribed treat.ment for the condi­
tion. Qver-the-counter creams, oin.tments,. and fungal treat­
ments were used by 41 %; home. remedies (including alco­
hol, lemonjuice, hydrogen peroxide, and baking soda) ·were 
used by 32%~ and bathing or showering were u.sed by 68% 
to. re.lieve symptoms. 

All workers had at least one dermatological diagnosis as 
determined by the examining dermatologist. As shown in 
Table l, infections were the most common conditions diag­
nosed on physical examination, including onychomycosis 
(19; 76%), tinea pedis (18; 72%), and warts (2; 8%). In­
flammatory diagnoses were the next most common, includ­
ing acne or folliculitis (16; 64%). 

We examined these categories of skin conditions by 
wor!cer age apd c:11rrent job category, Age was related only to 
pigmentary skin diseases. In ow sample, those participants 
aged 30 years and older were (i.42 times (95% CI: 1,09, 

May/Jur,e 2005, Vol. 60, No. 3 

Table .1.-Self-Reported and Dermatologist­
Diagnosed Skin Disease iri .25 S,lf-$elected Poultry 
Workers in North Caroli11a, 2005 

Skin disease f % 

Self-reponed 
Fungus on the. feet 17 68 
Acne .12 4S. 
.Dandruff IO 40 
Calluses 9 36. 
Rash 7 28 
Toenail or fingernail fungus 7 2S 
Fungus on the skin. not on feet 6 24 
Warts 4 16 
Melll$ma 4 16 
Poison ivy 3 . 12 
St,mbum 3 12 

. linea (versicolor) .2 8 
al.isters I 4 

Dennatologist .diagnosed 
Inflammatory disell$es 17 68 

Acne or folliculitis 1.6 64 
Atopic dennatitis 2 8 
Psorill$is I 4 

Pigmentary disorders. 10 40 
Melll$ma 9. 36 
Pos1-inf)ammatory pigment c!Jange I 4 

lnf~tio~ 23 92 
Qnychomycosis 1.9 76 
Tmea pedis 18 72 
Wan 2 8 

Tumors. 4 
Suspicious for. malignancy; 4 

requires biopsy 
Trauma 7 28 
Scars 4 16 
Traumatic skin lesion .2 8 
Traumatic nail lesion 2 8 

Other 4 
Other nail change 4 

One or more diagnoses 25 100 

37.7) more likely to have a pigmentary skin disease. than 
those under the age of 30. Using the ~tandard of an odds 
ratio with a 95% Cl that does not include 1.0, we foUI1d that 
none of the 3 job categories was associated ~ith any of the 
7 categories of sldn disease. 

Comparisons of the workers' self-reporte9 skin conditions 
for 5 of the most common skin conditions with those of the 
dermatologist are presented in Table 3. Although there is 
good overall agreement '(indicated by percentage of agree­
ment), this is driven largely by agreement when the condition 
was absent When_ either the worker or dennatologist ra~ 
the condition as present, there was poor agreement except for 
acne and tinea pedis. For the current sample, the kappa for 
tinea pedis is substantially less than that for acne or folliculi­
tis, even though .the respective percentage of agreements an.d 
the percentage .of agreements for cases in which at least one 
rater made a positive diagnosis are similar; This is because 
the percentage of agreement due to chance is greater for tinea 
pedis (57.9%) than for acne or folliculitis (49.4). 

As shown in Table 3~ total DLQI scores ranged from O to 
13, with a mean score. of 3.72 (:t 3.78). The Sylllptoms and 



Ta~le 2 • ..-Reliability of $elf-Oiagnosis Versus Dermatologist Diagnosis for Presence of Fi-(e Slci.n Diseases 

Presence: % agreement 
.Disease N p, Presence: % agreement No. of workers* all)Ong casest K 

Ac;ne or folliculitis 25. 0.55 19/25 = 0.76 .17 11/17 = 0.65 0.53 
Melasma 24 0.35 17/24 = 0.71 10 .3/10 = 0.30 0 .. 30 
Warts 22 --0.10 17(22 = 0.77 5 0/5 = o.oo --0,08 
lineapedis 25 0.34 18(25. = Cl.72 21 14/21 = 0.67 0.34 
Onycliomycosis. 25 --0.07 9(25 = 0.36 21 5/21 = 0.24 --0.04 

Note. Numbers are < :;!5 when workers resPQn<led ''don ·1. kn.ow" in the self-diagnosis. 
"This is. the number of workers with a positive diagn/lsis by at least I rater .. 
'This .is the. agreeme.nt amcmg cas«:s in which at least I niier made a positive c;ljagnosis .. 

Table 3,--Dermatology Lm1 Quality Index Subscale 
and Total Sco~s 

Scale Range Median fr{ SD 

Symptoms and feelings 0-4 2.00 L60 1..41 
Daily activities 0-2 0 · 0.48 0.71 
Leisure 0-4 o. 0,52 L09 
.Personal relationships 0-2 0 0.20 0.58 
Work and school 0-3 0 0.64 0.86 
Treatmen~ 0-2 0 0.28 0.54 
Total 0-13 3.00 3.72 3.78 

Note. Sourc;es are Morganton, NC. poultry workers, Feb.ruary 2005; 
n = 25. 

Feelings subscale had the highest mean (L60 :!::: l.41). 
Twenty-eight percent of respondents scored 3 or 4 (out of a 
possible 4) on the Symptoms and Feelings subscale. 

Discussi<m. 

Skin disease is a common problem in this sample of male 
immigi:ant poultry workers in North Carolina, as indicated. 
by both self-reports an.d examination by · a boarcl-certified 
dermatologist. Few comparative data exist to place. these 
fin.dings in perspective. This is, because many studies are 

. based oli dermatology patient populations (eg, Burzykowski 
.. · and col!eagues1°}, rather than the general population. Anoth­
.er fac! that complicates comparisons is that skin diseases 
tend to be nonrandomly distributed across the population. 
Da.ta reviewed and summarized for professional dermato­
logical associations in the United States11 report that acne is 
most common in teenagers, with virtually I 00% affected. 
and that onychomycosis affects 12% of the US population. 
In the current stucly, 64% of workers were diagnosed with 
acne, 76% with onychomycosis, and 72% with tinea pedis. 
Thus, fungal infection rates appear to be high. but acne rates 
may simply reflect the age group studied. 

Having the skin exam performed by a s·pecialist allowed us 
to capture all skin conditions that were present at the time. of 
the exam. A comparison of worker and dermatologist ratings 
showed relatively poor agreemernt, except_ for acne. This is 
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not surprising, if wi: consider that few of these workers prob,. 
ably ever had a skin examination by a dermat<>logist. It is also 
well recognized that la,y and professional interpretations of 
symptoms cliffer substantially for many conditions.7-9 These 
findings indicate the need for professional diagnoses, rather 
than self-report, in future. studies designed to assess skin dis­
ease prevalence in .immigrant poultry workers. 

The skin diseases reported and obs.erved in this study in­
clude those that could have both occupational ancl nonoccu.s 
pational origins. For example, wet conditions in the process­
ing plants~ could contribute to. foot and nail fungus. Uiis 
might be exacerbatecf by factors associated with the poverty 
experienced by these immigrant workers: crowded living con­
ditions. shared bath facilities, inadequate access to laundry, 
;ind perhaps. lack of proper footwear. No contact dermatitis 
wag_ observed. This may be because of the transient nature 9f 
this condition; data were coll~cted on a Sunday afternoon, 
when workers had been off the job for almost 2 days. 

The high levels. of skin disease are .reflected in the scores 
on the I>LQI. It is. instructive to compare the scores observed 
here with those .sµmmarized in a review of 10 years' experi­
ence with the DLQI. 12 The DLQI has peen used with a num­
ber of patient populations; as might be expected, their mean 
DLQI scores are highly variable, ranging from around 5.5 
for stuciies .of tinea. to 7.5 for studies of occupational contact 
dermatitis and 11. 9 for studies of acne. In contrast, the mean 
DLQI is generally below l for nonpatients in the · general 
population. The DLQI has not been used wi.th a population 
of nonpatient immigrant wo.rkers to permit .a cHrect·corripar­
ison; however, the mean DLQI s~ore of 3.72 is considerably 
higher than the general population mean, but below the .pa­
tient means. reported by Lewis and Finlay. 12 

Hongbo and colle;igues13 used a global skin assessment 
item to assign descriptors to DLQI scores. Using their scale. 
we find that 40% Qf the DLQl scores in the present study in­
dicate no effect of skin ailments on quality of life, 28% a 
small effect, 24% a moderate effe.ct, and 8o/<Pa large effect. 
Thus, it appears that the aspects of quality of life measured 
in .this scale clo resonate with workers. 

None of these workers reported seeking care for their skin 
problems. This is consistent with other studies in vulnerable 
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populations (eg, migrant faJlllworkers8•14 and homeless per­
sons15), which ijnd competing priorities and Jack of access 
to care to be deterrents to treatment. The fact that none of the 
workers ·had sought treatme.nt for skin disease, despite the 
high proportion who had skin diseases and the fairly fre­
quent use of, home and over-the-counter remedies, is note­
worthy.-Further research is necessary to determine the barri~ 
ers to pr:-ofessional care. Toese might include Jack of access 
to care caused by financial, language., and scheduling barri­
e_rs_, as well as fear of seeking care cauised by concerns about 
immigration status. Like many rural c:ommunities, the study 
community has limited resources for low-income patients. 
The lQCal public health department does not have an adult 
clinic. The one "free" clinic sees patients only 2 half-days 
. per week; there are so many patients vying for the limited 
number of appoimments that they are filled by lottery. 

This stµdy bas a number oflimitations. Skin examinations 
included only a visual assessment of skin diseases. A defin­
itive diagnosis of onychomycosis would require microscop­
ic examination or culture of nail dippings. Although the 
proportion of workers with skin disease is much higl).er than 
that reported by me Bureau of Labor Statistics,4 it is difficult 
to compare the two data sources because the latter includes 
only diseases that are reported ancl result in wo{k time Jost 
by the we>rker or the wo.rker's seeking medical treatment. 
The sample we used was nonrandom and small. Although 
participants were recruited·withoutregard for skin ailmenrs, 
those with such pro:blems may have been more likely to 
agree to participate. Ideally, a sample drawn from the poul­
try-worker population at one or more plants would be used; 
however, researchers do not have aCCC!SS to the plants in the 
study region. Additional data would have helped in an inter­
pretation of the findings. In particu_lar, duration of employ­
ment in the. poultry industry and temporal associations of 
symptoms. and poultry-processing work wot1ld help in the 
attribution of skin ailments to occupational exposures. Fi­
nally, there is no comparison or control population. Howev­
er, figures are presented from several _]Population surveys for 
c.omparison. 

Despite these limitations, this study adds to the scant lits 
e_rature on. dermatological diseases among poultry workers. 
_As poultry processing continu.es to be largely the domain of 
immigrant workers, further research to document the health 
and safety issues. in this population is important for eliqii­
nating disparities in dermatological nealth. lJ) particular, 
prospective research to trace the development of skin dis­
ease and to try to separates~ ailments of occupational ori­
gin from others would produce important results. 
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