Skin Disease Among Latino
Farmworkers in North Carolina

J. Krejci-Manwaring, M. R. Schulz, S. R. Feldman,
Q. M. Vallgjos, S. A. Quandt, S. R. Rapp, T. A. Arcury

ABSTRACT. An estimated 4.2 million seasonal and migrant farmworkers and their dependents
live in the U.S. Mos! of these farmworkers are Latino. These workers are exposed to numerous
occupational and environmental risk factors that can result in skin disease. Few data exist on
the prevalence of skin disease in this population. The purpose of this study was fo estimate the
prevalence and prediciors of skin disease in a sample of Latino farmworkers in North
Carolina. A sample of 59 farmworkers was recruited and interviewed af two camps during the
2004 agricultural season. A dermatologist completed a skin exam of each worker and
recorded any skin disease present. Forty-two (77.7%) of the 54 men, and all five of the women
examined had a diagrosed skin disease. For the men, onychomycosis (nail fungus, 31.5%),
tinea pedis (foot fungus, 27.8%), and acne (24.1%) were the most commonly diagnosed skin
diseases, with contact dermatitis diagnosed in 5.6% of the sample. Other diagnoses included
scars, sunburn, and atopic dermatitis. Among the women, diagnoses included melasma (dark
patches on the face, 2 cases), xerosis (excessively dry skin, 1 case), tinea pedis (2 cases),
onychomycosis (1 case), acne (1 case), and insect bites (1 case). There were no statistically
significant differences between workers in the two camps despite different growing seasons
and different crops harvested. Skin disease is prevalent among the North Carolina Latine
farmworkers who participated in this study, with fungal disease being the most prevalent.
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works in agriculture is exposed to numerous occupational and environmental

risk factors (weather, mechanical devices, chemicals, animals, wild plants, or-
ganic and inorganic dust, fungi) that can result in skin disease or injury. Inflammatory
skin disease is a widely acknowledged, but poorly documented illness among agricultural
workers (Villarejo and Baron, 1999). The risk of developing a skin disease may be modi-
fied by the specific job activity, the use of personal protective equipment, hygiene, and
individual susceptibility.

g griculture is one of the most dangerous industries in the U.S. Everyone who
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An estimated 4.2 million scasonal and migrant farmworkers and their dependents live
in the U.S., with 1.6 million classified as migrant (HRSA, 1990). Most (84%)
farmworkers in the U.S. are Latino, with the vast majority (75%) being from Mexico
(Carroll et al., 2005). Due to langnage barriers (81% are native Spanish speakers, and
44% indicate that they can speak no English), farmworkers have limited access to health
education or to safety warnings that accompany many of the mechanical devices and
chemicals with which they work. Farmworkers often live in crowded, substandard
housing (Housing Assistance Council, 2001). In addition, farmworkers have high rates
of infectious disease, limited access to heaith services (low incomes, no health insurance,
few free services), and little control over workplace safety (Villarejo, 2003; Austin et al.,
2001). Finally, knowledge of common skin disease in Latino immigrant populations is
superficial, and research that considers the diverse backgrounds of Latino immigrants is
needed (Sanchez, 2003).

Farmworkers in North Carolina cultivate and harvest vegetables (e.g., cucumbers,
sweet potatoes), berries, orchard fruits (e.g., apples, peaches), tobacco, and Christmas
trees. For 2004, the North Carolina Employment Security Commission (2004) estimaied
that there were 42,095 migrant farmworkers, of whom 39,410 were Spanish speaking,
35,050 scasonal farmworkers, 17,215 farmworkers who worked over 150 days, and
8,903 farmworkers with FH2A visas (all of whom are Latino) employed in North Carolina.
Surveys of North Carolina farmworkers have found them to be virtually all Latino, with
over 90% being from Mexico (Arcury et al., 1999, 2001a, 2003). While the majority of
farmworkers in North Carolina are Latino, surveys typically find that the primary
language for 10% to 15% of the participants is an indigenous language, such as Mixteco,
rather than Spanish (Arcury et al., 2001b). North Carolina farmworkers generally have
fewer than nine years of education (secondario level in the Mexican educational systemn)
and often have fewer than six years (primario level in the Mexican system) {Arcury et
al., 2001a). Much of the housing in which North Carolina farmworkers live is crowded
(36%) and substandard (Early et al., 2006).

Agricultural workers, including farmworkers, have the highest incidence of skin
disorders of all industrial sectors. The annual incidence in 2003 was 18.5 per
10,000 workers for all agricuitural production and 31.0 per 10,000 workers for crop
production, as compared to an annual incidence for all private industry of 4.9 (Bureau of
Labor Statistics, 2005). Probable causes of skin disease among agricultural workers are
diverse and include exposure to wind and sum, pesticides, fertilizer, petroleum products,
plants, and infectious agents (Villarejo and Baron, 1999).

McCurdy et al. (1989) found that among 183 grape and 43 tomato farmworkers in
California, 46% reported a skin rash lasting two or more days within the past three
months, but only 19% sought medical attention. When performing “waist-up™ exams, 2%
of the farmworkers had irritant or contact dermatitis. McCurdy et al. (1989) did not find
any statistical difference in skin condition for the two groups, even though different
harvesting methods are used for grapes and tomatoes. In a similar study of 759 grape,
citrus, and tomato workers in California, Gamsky et al. (1992) found that 12% of workers
reported a skin rash lasting more than two days in the past 12 months, and only one in five
of these sought medical attention. When examined, 2% had contact dermatitis and 13%
had lichenified hand dermatitis. Grape workers were more likely to have contact
dermatitis and lichenified hand dermatitis than were citrus or tomato workers. Increasing
hours per week in agriculture, being male, and not wearing gloves were associated with
more lichenified hand dermatitis.

In a study of North Carolina farmworkers, Arcury et al. (2003} interviewed 293 Latino
farmworkers who cultivated or harvested tobacco, cucumber, tomato, and blueberry
crops. They found that 24% of workers in early season and 37% in late season reported
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itching or burning skin or skin rash during the previous two months. Environmental,
social, and behavioral components were also queried. Predictors of self-reported
symptoms of skin rash included: blueberry work, not having a work contract, not
showering after work, and age 25-34 years (vs. age >34 years). The prevalence of
self-reporied skin symptoms was quite high (27% to 37%), but no dermatological
examinations were performed in this study.

Few studies have evaluated skin disease in migrant farmworkers in the U.S,, but it
appears to be a common problem. Epidemiologic data are needed to quantify its
prevalence, identify the most common diagnoses, and delineate the relative risk of
numerous occupational, environmental, social, and behavioral factors, This analysis
considers skin diseases that were diagnosed by a dermatologist who performed skin
examinations. It is difficult to separate work and non-work related skin disease among
migrant and seasonal farmworkers because their jobs require that most live away from
their homes in temporary housing that is often supplied by their employer. Therefore, skin
discase observed for this study is not differentiated by occupational or non-occupational
cause. This analysis documents the prevalence of skin disease among farmworkers in
eastern North Carolina, and discusses the potential predictors of these skin diseases.

Methods and Materials

Participants were recruited from two farmworker camps in eastern North Carolina,
one in Johnston County and the other in Nash County. Thirty workers were recruited from
camp 1 (Johnston County), with data collection completed on 18 July 2004. Twenty-nine
workers were recruited from camp 2 (Nash County), with data collection completed on
19 September 2004.

A common procedure was used 1o recruit participants at both camps. Health ontreach
workers from migrant health clinics who were familiar with the camps in the region
contacted camps with at least 30 residents. The outreach workers met with the residents
of each camp to gauge their interest in participating in the study. The residents of the first
two camps contacted agreed to participate. Once the workers at the two camps agreed to
participate, a date was chosen for the research team to visit. Investigators visited each
camp on a Sunday when the residents would not be working. Camp 1 included
approximately 45 workers, all adult males, while residents of camp 2 included about
15 adult women and 45 adult men, plus some children. Inclusion criteria for individual
participants were being a camp resident and being currently employed doing farm work.
Therefore, all adult residents in each camp were invited to participate in the study, and
it was made clear to all potential participanis that the presence of a skin problem was not
required to participate.

Informed consent was obtained from individuals who agreed to participate vsing a
form written by native Spanish speakers for those with limited literacy. The consent form
was reviewed by native Mexican speakers who were former farmworkers to ensure that
the language was appropriate. Each participant was first interviewed in Spanish by a
trained bilingual interviewer. Participarits were then examined by a single board-certified
dermatologist who performed a waist-up exam and foot éxam of male participants, and
an examination of the hands, arms, neck and head, and feet of female participants. Each
worker was given an incentive of $10 for participating, and a meal was provided for all
workers and family members in the camps, whether or not they participated in the study.
Participant recruitment and data collection procedures were approved by the Wake Forest
University School of Medicine Institutional Review Board.
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Table 1. Skin disease diagnosis recording form.

Inflammatory diseases

Acneffolliculitis

Contact dermatitis (allergic and irritant) SPECIFY if poison ivy:
Atopic dermatitis (includes eczema/ lichen simplex/ prurigo)
Seborrheic dermatitis

Stasis dermatitis

Psoriasis

Pigmentary disorders

7 Post-inflammatory changes (includes pityriasis aiba)

8 Melasma

L= R R O S R

9 Vitiligo
Infections
10 Warts

11  Tinea versicolor

12 Tinea pedis

13 Tinea, all other types
14  Onychomycosis

15 Molluscum

16  Impetigo

17  Scabies

18  Other infection (syphilis, leprosy, TB) SPECIFY:
Tumors

19  Melanoma

20  Non-melanoma skin cancer (BCC, 8CC, or SCC-in situ)

21  Suspicions for malignancy, needs biopsy (i.e., ICD-9-CM 238.2)
22 Cyst (ignore lesions smaller than 1 cm)

23  Hemangioma (ignore lesions smaller than 1 cm)

Hair disorders (ignore androgenic alopecia)
24 Alopecia areata

25  Other hair loss SPECIFY:

Trauma

26  Traumatic skin lesion

27  Traumatic nail lesion

28  Scars

29  Sunburn

30  Qther burns
Other

31 Bugbites :

32 Other rash or inflammatory disease (include PR} SPECIFY:
33  Other malignancy or premalignancy SPECIFY:

34  Keratoderma (palmoplantar)

The outcome measure for this study is dermatological diagnosis. All dermatological
diagnoses were coded using a standardized form consisting of seven major categories:
inflammatory, pigmentary, infectious, tumor, hair disorder, trauma, and other, Each
category contained two or more specific diagnoses (table 1). An individual could have
more than one specific diagnosis in a category. Completely benign disorders such as
dermatofibroma (type of scar), benign nevi (common moles), keratosis pilaris (small
bumps on arms), birthmarks, cysts and hemangiomas (dilated capillaries) less than 1 cm,
and androgenic alopecia (male pattern balding) were ignored. The independent variable,
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camp, was an indicator of the crop with which participants were working: camp 1 workers
were harvesting tobacco, camp 2 workers were harvesting cucumbers and sweet potatoes.
Other independent variables collected included gender, country of origin, age, and
educational attainment.

Resulis for women and men were analyzed and reported separately, with the analysis
focusing on the male participants due to sample size. The sample included 54 men but
only five women, and gender would have confounded the analysis. Data analysis was
completed in three steps. First, male workers in the two camps were compared by age
(in years), country of origin, and educational attainment. Mean age for each camp was
calculated and compared using the Student t-fest for two independent samples, Relative
frequencies of country of origin and highest grade of education completed were
compared with the likelihood ratio 32 statistic. Second, one-way ANOVA was used to
compare the relative frequency of specific skin disease diagnoses and the relative
frequency of the seven categories of skin diseases by camp. Finally, associations between
the occurrence of skin disease and the individual characieristics camp, age, and education
were estimated.

Dichotomous variables were created for the presence versus absence of any skin
disease, as well as for the presence versus absence of the most prevalent disease
categories, inflammatory skin disease and infectious skin disease. The mean age for the
male farmworkers (28 years) was used to construct a dichotomous age variable, and the
sample was divided into two nearly equal groups for highest education completed by
choosing the completion of six years of education as the cutpoint. Binary logistic
regression was used to estimate the unadjusted prevalence odds ratios (ORs) and 95%
confidence intervals (CIs) for the association between the presence versus absence of any
skin disease, any inflammatory skin disease, and any infectious skin disease for the two
camps, the two age groups (<28, >28) and the two education groups (<6 years, >6 years).
SPSS v.12.0 (SPSS, Inc., Chicago IIL} was used for all statistical analysis.

Results

All 30 participants from camp 1 were male, and 24 of 29 (82.8%) in camp 2 were male.
Fifty-two of the 54 male participants were from Mexico, one was from Honduras, and
one was bom in the U.S. The five women included three from Mexico, one from
Nicaraguva, and one from Honduras. All participants were native Spanish speakers. The
mean age of the men in camp 1 (30.4 years, SD = 8.97) was significantly greater than the
mean age of the men in camp 2 (24.7 years, SD = 8.0) {t = 2.42, p = 0.019). The ages of
the women included one in her teens, three in their 30s, and one in her 50s. The
educational attainment of the men did not differ by camp; 29 (53.7%) had completed 1 to
6 years (primario or less in the Mexican system), 18 (33.3%) had completed 7 to 9 years
(secondario in the Mexican system), and 7 (13.0%) had completed at least 10 years.

Of the 54 male participants, 42 (77.7%) were diagnosed with a skin disease. Eighty
individual cases of skin disease were diagnosed, and 20 farmworkers had more than one
diagnosis. Onychomycosis (nail fungus) was the most commonly diagnosed skin disease
in this sample (31.5%), followed by tinea pedis (foot fungus, 27.89%), acne (24.4%), and
all other types of tinea (11.1%) (table 2). Contact (allergic/irritant) dermatitis was present
in 5.6% and atopic dermatitis (eczema) in 9.3% of the participants. When diagnoses were
combined into the larger categories, infection was the most frequent (48.1%), followed
by inflammatory diseases (38.9%), pigmentary disorders (14.8%), other {7.4%), hair
disorders (3.7%), and trauma (3.7%). The “other” category included two cases of xerosis,
one case of pityriasis rosea, and one case of hyperkeratosis. There were no tumors
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Table 2, Skin disease diagnusés for male Latine farmworkers, North Carolina, summer 2004.

Camp 1 Camp 2 Total
(n=30) (n=24) (n=54)
Diagnosed Skin Disease n % n % n %
Inflammatory diseases 9 30.0 12 50.0 21 38.9
Acne/ffolliculitis 7 23.3 6 250 13 24.1
Contact dermatitis 1 33 2 83 3 5.6
‘Atopic dermatitigl2] 1 33 4 16.7 5 9.3
Seborrheic dermatitis 0 0 2 8.3 2 3.7
Psoriasis 1 3.3 0 0 1 1.9
Pigmentary disorders 3 10.0 5 208 8 14.8
Post-inflammatory changes 2 6.7 1 42 3 5.6
Melasma 1 3.3 3 12.5 4 74
Vitiligo 0 0 1 42 1 1.9
Infections 16 533 13 417 26 48.1
Tinea versicolor 2 6.7 0 ] 2 3.7
Tinea pedis 9 30.0 6 25.0 15 27.8
Tinea, all other types 4 13.3 2 8.3 6 1.1
Onychomycosisb] 12 40.0 3 20.8 17 31.5
Tumors 0 0 0 0 0 0
Hair disorders 2 6.7 0 0 2 3.7
Alopecia areata 1 33 0 0 1 1.9
Other hair [oss 1 33 0 0 1 1.9
Trauma 1 33 1 42 2 3.7
Scars 1 33 0 0 1 1.9
Sunbum 0 0 1 42 1 19
Other 1 33 3 12.5 4 7.4
Other rash or inflammatory disease 1 33 2 83 3 5.6
Keratoderma (palmoplantar) 0 0 1 42 1 1.9

[3] F=2.866, p=0.096.
] F=3.584, p = 0.064.

diagnosed. The difference in the prevalence of skin disease between the two camps only
approaches statistical significance for two specific diagnoses: atopic dermatitis, and
onychomycosis.

The five women from camp 2 all received diagnoses. They included melasma (dark
patches on the face, 2 cases), xerosis (excessively dry skin, 1 case), tinea pedis (2 cases),
onychomycosis (1 case), acne (1 case), and bug bites (1 case).

Differences in presence of any skin disease were not significant for camp or age, but
were significant for education (tabie 3). The odds of having any skin disease were 30%
iower among those with more than six years of education, in contrast to those with six
or fewer years of education. There were no differences in the presence of inflammatory
skin disease by camp, age, or education. Differences in presence of an infectious skin
disease were not significant for camp or education, but those who were 28 years of age
or older had 3.5 greater odds of having any infectious skin disease compared to those less
than 28 years of age.
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Table 3. Associations of any skin disease diagnosis, inﬂﬁmmatory skin disease diagnosis,
and infections skin disease diagnosis with participant camp, age, and education
in 54 Latino male farmworkers, North Carolina, summer 2004.

) Inflammatory Infectious
Participant Any Skin Disease Skin Diseases Skin Disease
Characteristics n % OR 95%CI n % OR 95%CI n % OR 95%Cl
Camp

1

66.7 04 01,15 9 300 04 01,13 16 533 1.6 0547

88

2 833 1.0 12 500 1.0 10 417 1.0
Age (years)
Lessthan28 23 69.7 1.0 16 485 1.0 12 364 1.0

28 or older 17 810 19 05,69 5 238 03 0L11 14 667 35 11,111

Education (years)
6 or fewer 25 862 10 13 448 1.0 17 586 1.0
More than6 15 60.0 0.2 0.1,0.% 8 320 06 02,18 9 360 04 01,12

Conclusions

Skin disease is a common problem among farmworkers in North Carolina. A strength
of this study is the determination of skin disease based on an exam by a board-certified
dermatologist and not self-reported symptoms (McCurdy et al., 1989; Gamsky et al.,
1992). Having the skin exam performed by a specialist allowed capture of all skin
conditions that were present at the time of the exam. Over three-quarters of the study
population was diagnosed with a skin disease. This is substantially bigher than the rates
previously reported (Arcury et al., 2003; Gamsky et al., 1992; McCurdy et al., 1989). The
exam included the feet, which allowed identification of a large number of cases of
onychomycosis and tinea pedis.

Infectious skin diseases, particularly fungal infections, were the most common
diagnosis in this population. While these may not be a direct result of farm work, it is
likely a result of the resources and living environment that accompany farm work. For
example, at the time of the exam, many of the workers were noted to wear old high-top
sneakers or work boots, often without socks. The socks of those who were wearing them
were noted to be well-worn and stained. Some workers may have only one pair of shoes,
as they were wearing work-type shoes when examined on a non-work day. Therefore,
they likely do not change shoes or socks after a long sweaty workday, which provides a
perfect environment (i.e., warm and moist) for the overgrowth of yeast and fungus. The
workers must share shower facilities. While some farmworkers reported wearing shower
shoes, it is not a vniversal practice (data from in-depth interviews conducted for this
project). Other factors related to poor hygiene include crowded housing, limited access
or poor-quality washing facilities, and limited access to stores for soaps and detergents
(Housing Assistance Council, 2001; Early et al., 2006). In addition, some workers may
be unaware of the nature or etiology of fungal infections and would then be unaware of
prevention or treatment strategies; their knowledge was not assessed,

Contact dermatitis was present in 5.6% of the participants, which is higher than the
2% reported in studies by McCurdy et al. (1989) and Gamsky ¢t al. (1992). But similar
to McCurdy, differences in prevalence based on the type of crops harvested were not
observed. The relation between contact dermatitis and farm work could be due to plants,
chemicals, wel work, or other substances a worker comes in contact with throughout the
workday or non-work hours, No skin exam was conducied by Arcury et al. (2003), which
prevents comparison of contact dermatitis prevalence rates.
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No statistically significant differences were found in skin disease between participants
residing in the two camps, even though they harvested different crops and were visited
during different times of the growing season. However, with the small size of our sample,
we may have lacked the statistical power required to detect differences. Our resuits were
similar to McCurdy et al. (1989), who found no differences in the comparison of grape
and tomatoes harvesters, However, Gamsky et al. (1992) did find differences in the
prevalence of contact dermatitis and lichenified hand dermatitis among grape workers
compared to citrus and tomato workers. Arcury et al. (2003) found that harvesting
blueberries was a significant risk factor for skin symptoms. Differences between the two
camps in the prevalence of two conditions, atopic dermatitis and onychomycosis, did
approach statistical significance.

There were differences in the odds of having any skin disease by education, and having
an infectious skin disease by age. Those with more education were less likely to have any
skin disease, while those who were older were more likely to have an infectious skin
disease. Greater education might provide the individual with the knowledge to avoid the
causes of a skin disease or to treat a skin disease. Greater age indicates longer tenure as
a farmworker, and a greater chance to acquire an infectious disease. Infectious diseases,
such as fungus, are particularly difficult to cure and are likely to become chronic.

This study should be considered in light of its limitations. One limitation is the
potential for selection bias in that those willing to participate in a clinical study may
over-represent workers with a skin problem. However, many of the workers from camp
2 who were diagnosed with a skin disease either did not report that they had a disease in
the pre-exam interview or they reported that they had a different condition from what the
dermatologist found. We cannot determine how well our sample represents the Latino
farmworker population as a whole. However, the characteristics of the farmworkers who
participated in this study are similar to the characteristics of farmworkers who have
patticipated in other occupational health research in North Carolina (Arcury et al., 2001b,
2002). Another limitation is that a skin disease had to be present at the time of the exam
in order to be reported. Transitory problems, including many forms of contact dermatitis,
would be missed in an examination conducted on a non-work day. Finally, point
prevalence estimates will always be lower than period prevalence estimates; thus, these
data underestimate the occurrence of skin conditions over a growing season.

This study is the first to investigate the prevalence of skin disease diagnosed by a
dermatologist among Latino farmworkers done outside California and only the second
epidemiological study of migrant farmworker skin disease in over ten years. While large
numbers of seasonal and migrant farmworkers are employed in the U.S. each year, the
prevalence and predictors of injury and disease is understudied in this population. The
results imply that skin disease is very common in this population and suggests that
services to diagnose and treat such diseases should be made readily available. The results
of this study will direct a larger study of North Carolina migrant farmworkets in which
this research team will follow the workers over time during the growing season. This will
help to further identify the prevalence of skin disease in migrant farmworkers and
delineate more predictors in the development or exacerbation of skin disease. This may
then lend itself to future education, prevention, and treatment strategies for the most
common diseases that may influence their lives and ability to work.
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