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Abstract

The Rural Health Study was undertaken to use hospital records and
brief occupational histories as a means of identifying problem health
areas for agricultural workers and residents in a selected area of the
Midwest. A pcpulation-based analysis by place of residence for two
rural counties and a larger case-control analysis by years of agri-
cultural exposure with data from six rural hospitals were utilized.

Overall, patients with an agricultural background seem to be as
healthy or slightly healthier than patients with no agricultural his-
tory. Nevertheless, the following possible problem areas were identi-
fied: Males and females both showed increased risks for diseases of the
blood snd blood-forming organs, osteoarthritis, gall bladder disease,
hernia of the abdominal cavity, diseases of the veins and lym=hWatics,
and eye conditions. In addition, farm males showed increased risks for
benisn prostatic hypertrophy and farm females had increased risks for
uterovaginal prolapse, acute myocardial infarctions, diseases of the
skin and subcutaneous tissue, and neoplasms.. Females over 65 years of
age with 20 years or more of agricultural exposure were the only farm
group whose overall health was worse than the corresponding nonfarm
group.

Data on smoking histories, collected for adjustment purposes, cor-
roborated national findings by giving evidence of relationships between
cigarette smoking and lung cancer, ulcers, and several circulatory and

respiratory problems.
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INTRODUCTION *

The Utah Biomedical Test Laboratory (UBTL) recently completed a
survey of the existence and availability of occupationally related
injury and illness data in agriculturc in the United States [1]. Case
data were available primarily from two sources: the Workmen's Compensa-
tion System and the National Safety Council's Farm Accident Survey.
Workmen's Compensation agricultural data were available from six states,
with only California providing a substantial amount of data. The other
state provided little or no data due vo the exclusion of coverage to
farm workers or due to the small number of hired farm workers covered.

A Farm Accident Survey had been completed in twenty-one states at the
time of this report. Additional injury and illness data that may be
occupationally related to agriculture are collected by the Bureau of
Labor Statistics, the Nutional Center for iealth Statistics, the Public
Health Service, and individual state health agencies; however, detail is
lacking and specific problem arecas are difficult to identify.

Several deficiencies in available agricultural health statistics
were obvious from the survey. Most data do not contain illness informa-
tion, especially of long-term ctioloev; the large agricultural arcas of
the midwest are under represented; and accurate estimates of the number
of workers at risk are difficult to obtuin to use with the available
accident statistics.

The Rural Health Study was designed to investigate alternate data
sources which did not contain the deficiencies described above; namely,
a study to obtain illness information in the midwest, from which rates
could he calculated, was the primary goal, A secondary purposc was to
develop and test a method shich has utility as a screening technique to
tdentify possible occupational health problems in a population, as an
alternative to a much more costly cohort study.

The data source chosen to be investipoted was hospital records. louten,
Bross, and Viadana [2,3] successfully used hospital records and occupa-

tional histories in a retrospective survey of the relationships between

*A study based on data from a total of 16,598 discharge cases collected
from six hospitals for the period from April I, 1976, through March 31,
1977.

1
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occupation and cancer. The Rural Health Study zttempts to look at
illnesses other than cancer and to pair hospital records and occupa-

tional histories with population estimates, where possible.
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METHODOLCGY

Initial Project Plans

The original plan for designing a study which met the desired
criteria was to select a rural midwestern county which contained one
centrally located, well-equipped kospital such that practically .11 of
the county's hospiiai caperience would be captured by the one hospital.
Using county census estimates of the farm and nontarm populations and
farm and nonfarm workers, rates could be calculated and relative risks
computed of farm to nonfarm residents and workers for a variety of
medical conditions., The county selected was to contain no large known
hazardous occupational groups so as to provide a relatively clean non-
farm comparison group.

The Commissicn on Protessional and lospital Activities (CPHA) in
Ann Arbor, Michigan, was identified as an independent agency involved in
the standardized abstracting and collection of hospital records through
the Professional Activity Study (PAS). Over 4¢% of the short-term
hospital discharges in the United States are included in CPHA programs.
To climinate costly and time-consuming abstracting or hospital records,
it was deemed advantageous to enlist CPHA cooperation and limit the
study to hospitals participating in the PAS system. Relevant data,
routinely collected through the PAS system, include demographic char-
acteristics of the patient plus dates of hospifnli:ation, type of
dischurge, and diagnoses coded by the Hospital Adaptation of the Inter-
national Classification of Discases, H-1CDA [4].

Informution concerning place of residence and occupation was not
availuble in the PAS system but such data could be independently ob-
tained at participating hospitals and coded into otherwise unused fields
on the PAS form by hospital personnel without extensive training and
without excessive burden te the patient. CPHA agreed to provide peri-
odic data tapes of selected demographic and medical information plus the
@ 'ditional occupational information. This data set and census estimates
could be used to compare the hospital experience of differ~nt occupa-

tional groups.

2
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Several candidate hospitals in South Dakota, Iowa, and Minnesota
met the initial criteria for study and were further evaluated as to
their suitability for the Rural Health Study. Douglas County Hospital
in Alevandria, Minm_ -¢2, was the final scl:zction., Formal agreements
were made with the hospital and CPHA for the collection of data over a

one-yeiar period.

Revised Project Plans

Prior to the initiation of data collection, a NIOSH review board
suggested expansion of the study. This posed problems in that it was
difficult to find a large, rural arca where all of the hospitals be-
longed to PAS or a similar system and where the service area could be
defined by estimable or county boundaries. An additional problem was
that it would be imperative to have cooperaticn from all of the hos-
pitals in the area.

A number of hospitals in rural west central Minnesota, near Alexan-
dria, belonged to PAS. The largest hospital, in Willmar, Minnesota,
basically met the requirements for being centraliced, well equipped, and
servicing the county population, but the smaller hospitals could not be
ticd to an estimable service arca. 1€ was decided to enroll as many of
the hospitais as possible for inhobpi:ul'comparisons to complement the
population-based comparisons from Willm.r and Alexandria.

Prelininary cstimates suggested that 20,000 total discharpes would
yield at least 2,000 males and 2,000 femules who had spent most of their
lives on furms. For inhospital comparisons (casc-control), these num-
bers were deemed sufficient to detect a relative risk of two of farmers
to nonfarmers (u=.05, £=.50) for any diagnosis acrounting for roughly
onc-half of one percent of all diagnoses. Using data from the National
Health Survey [5), most circulatory, respiratory, digestive, and genito-
urinary conditions and several prevalent cancers met this criterion.

Ten candidate hospitals (including Alexandria and Willmar) were

identificed and contacted regarding participation in the Rural Health

]
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Study. Initial cooperation was received from nine of the hospitals; two
of the larger hospitals later declined due to the magnitude of the work
involved; and one of the smaller hospitals was terminated after the
start of the study due to nonperformance of the required duties. The
remaining six hospitals were expected to provide data on about 16,000
total discharges. Table 1 presents hospital characteristics of parti-
cipating hospitals and Figure 1 shows the distribution of these hos-
pitals in the study arca. Table 2 provides a description of the popu-

lation in the study area.

Study Variables

Pertinent data already collected by CPHA that was requested was
patient number, age, sex, dates of hospitalization, height, weight,
admission blood pressure, discharge status, final diagnosis explaining
admission, and supplementary diagnoses (diagnoses coded by H-ICDA).
Figure 2 shows the PAS data abstracting form. It was necessary to com-
pose a questionnaire to be administered to all patients which would
provide information on variables of interest not available in the CPHA
data sct. Thig¢™nformation could then be merged with the medical and
demographic data collected by CPHA.

Lacking from the CPHA data set was any occupational or residence
information. Since farming is a lifestyle in addition to an occupation,
it was decided to obtain information on whether a patient resided on a
farm plus whether he worked on a farm. Since farm workers are spread
over a large arca, to obtain information on a large number of current
farm workers would require a huge study in more hospitals than the scope
of this study. Therefore, a patient's work history regarding agri-
culture was examined so that illnesses in retired farm workers could also
be inve.tifated in relationship to their farm cxposure. This would also
provide data on people leaving agriculture due to hcalth problems.

Type of farm was originally thought to be an important variable for
comparison, but after studying the agricultural characteristics of the
arca, most farmers were engaged in similar but muitiple activities such
that meaningful discrimination would be difficult. Type of farm was

included on an carlier drafc of the questionnaire and caused problems in

5

P——



000

bouglas County

Glacial Ridge
Melrose

Paynesville
Community

Rice Memorial

Table 1. Study Hospital Characteristics
Location County fof Reds Adaissions/Year  # Physicians Physi:ian Specialties
Albany Community  Albany Stearns 26 1000 2 Fazily Practice

Alexandria Douglas 101 4600 25 Fam:1ly Pra. ice,
Intewnal Mclicine,
Gen. ral Sur ery,
Pediatrics, Orthopedics,
Opthamology, Urology

Gleawood Pope 34 900 2 Farily Prac.ice

Melrose Stearns 28 1500 4 Farily Prac:ice

Paynesville Stearns 43 1400 4 Family Practice

Willmar Kandiyohi 175 7300 50 Fanily Practice,

Internal Mcdicine,
General Surgery,
Pediatrics, Urology,
Pathology, Radiology,
Opthamology,
Psychiatry, ENT
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Table 2.

Population Characteristics of Study Counties

1970 Ccnsus Statistics

% of Those ; . R
Places Places With Over 16 3 Ponulation Distritution
Bhith Stdy ton-atudy 1876 County 4 18-64 [=ployed in
County Mospitals Hospitals Pepulaticn $ Males %“Non-white Years 014 Agriculture Rural furm Rural Nonfarn Urhan
Duuglas Alexaniria None 25,000 L{1] 0.1 S0 23 28 42 30
(ucdlan . 31)
Age
handiyohi ¥illm r None 33,000 $0 0.2 52 17 2S 33 4
ledian - 3)
Age
Poge Clenw..od Starduck 12,050 s1 0.2 a3 29 43 34 23
Mcdian
Age s 3
Stearns Aldany St. Cloud 103,000 S0 0.4 S1 12 20 40 40
Melrose S1uk Center

Paynesville

e S
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a pretest.  The biggest problems were the time involved to explain and
define the types of farms and the patient's inability to choose a cate-
gory since his farm consisted of multiple commodities. Table 3 sum-
marizes agricultural characteristics of the area.

Since smoking is related to some of the discases under investi-
gation, it was decided to include smoking history on the questionnaire
for the purpose of stratitication, since farmers are generally regarded
to smoke less than nonfarmers [6].

In addition to the above ideuas, the questionnaire would have to bhe
easily understood, should leave little room for indecision on the part
of the intervicewer or patient, should be short so as to minimize patient
and intervicewer burden, and should be precoded so the data could be
added to the CPILN forms with a minimum of errors., Figure 3 presents the

questionnaire in its final form,

Studv Desien
e R S

The final study desien attempted to obtain valid information on the
health of agricultural workers via three different approaches.  Hope-
fully, common problem areas would be evident through several of the
conpuarisons,

By obtuining information on place of residence, data from the two
populution-basced hospitals in Douglas and Kandivohi Countics can be
combined with census population estimates updated to the time of the
study and diagnosis-specific hospital discharpge rates can be calcu-
lated,  From the rates, estimates of the relative risk of farm residents
to nonfurm residents can be caleulated,  The rates will be underesti-
mated because not all of the hospitalizations of county residents will
be captured, but by looking at data from some of the hospitals in
neighboring counties, it can be determined whether the people from the
study counties yoing to hospitals outside the county possess the same
characteristics as county residents admitted to the in-county hospitals.
If this is true, then estimates of relative risk are valid; otherwise,

adjustments should be made.



Table 3. Agricultural Characteristics of Study Counties
County
Douglas Kandivohi Pope Stearns
Number 7 Farms 4 All Farms 1409 1575 1095 3383
' Class 1-5 Farms 1266 1453 1019 3031
% Land in Farms . All Farms 77 81 80 81
Class 1-5 Farms 73 78 78 7
Mean Farm Size All Faras 218 250 311 205
(Acres)
Class 1-5 Farns 240 270 327 219
% Employing Hired All Farns 38 36 9
Workers
Class 1-5 lFarms 27 30 38 31
Farm Ownership (Class 1-5 Farns)

Individual or Family a2% : 92°% 2% 94%
Partnership 7% % 7% 5%
Corporation or Othur 1% W 1% 1"

Farn Classificagion  (Class 1-5 Farms)
Dairy 465 28% 305 6l%
Livc;tock . 10% 17% 17% 167
Cash-grain 26% 455 3% 15°
General 5% 5% 0% ki
Poultry s 3% 1% 2%
Other 5% 3% 3% 5%

11
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Table 3. Agricultural Characteristics of Study Counties (continued)

County

% Farms Raising

(Class 1-5 Farms) Douglas Kandivohi Pope Stcarns
Livestock or Poultry 84 75 82 93
Cattle 78 63 73 84
Milk Cows 57 40 a4 67
Hogs & Pigs 28 27 27 41
Poultry 19 13 12 18
Sheep & Lambs ) S 3 2
Quts 55 59 75 79
Alfalfa 78 62 72 84
Corn 77 87 84 87
Wheat 50 43 57 8
Barley 2] 2 10 1
Soybeans 19 06 42 13

Source: 1974 Census of Agriculture, U. S. Depurinent of Comrerce,

Bureau of the Census, Volume 1.

State Reports, Part 23,

Minnesota, State and County Pata, . S. Covernment Printing
b ¥

Office, 1977,

¢Class 1-5 farms are farms with sales over $2500/ycar.
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By obtaining information on occupation, similur estimates of dis-
charge rates and rclative risks of farm workers to nonfarm worhkers can
be made. The number of people cvaluated in this manner will be substan-
tially less since the primary group of interest would be males between
25 and 64 ycars of age.

To cffectively use all of the data from participating hospitals, a
case-control, inhospital comparison can be undertaken. This type of
analyvsis makes use of data from small hospitals (reducing any bias due
to hospital size, such as cost) and includes data on patients using the
two populaticn-based hospitals who reside in another county and who were
not evaluated in the first two analyses. Evaluating years of agricul-
turual exposurc is more valid than previous analyses for retired or
exfarmers, for farm workers not living on farms, and for farm residents
not working on farms. By using all the data, a cuse-control study effec-
tiveiv doubles the numoer of cases from the population-based analysis,

Sc¢lection of an inhospital control group for the above analysis is
an important but difficult task., Relutive risks from the population-
based analysis should give pood information on the types of diagnoses
for which furmers and nonfurmers are at cqual risk and, hence, shouid be
suitable for usc as control diagnoses. Throuch the additi~n of smoring
histories, it is possible to adjust for smoﬁing habits, an adjustment
not generally possible in the population-based analyses.

To complement the above analyses, a variety of inhospit:' «*«-
tistics can be calculated for farmers and nonfarmers, such as diagnesis-
specific lengths of stay, ape and scx distributions, and admission
blood pressurcs.  Birth statistics such as percent of abnormalities or
stillbirths, average age of mothers, complications, ete., may provide
valuable information. Hospital mortality statistics are not necessarily
valid in this study since mortality can be atfected by distance to the
hospital and since many patients dying in the hospital would have in-
comnletea acceectional and smokinae histories.

1t is hoped that by loeking at data from a variety of hospitals in
several different types of analyvses, a reasonable picture of the rela-

tive health of farmers and nonfarmers in rural “tinpnesota can be provided.

14



Statisticul Mcthods

For the population-based hospitals, sex-specific discharge rates,
age adjusted by the direct method to the nonfarm population were cal-
culated for the groups of interest. The ratios of farm to nonfarm rates
were used to calculate relative risks. Data from the two counties and
hospitals were combined to obtain sufficient numbers of cases for
meaningful comparisons. For the case-control analysis, estimates of
relative risk were calculated as given by the Cornfield [7] approxi-
mation. Relative risks of the farm exposure categorics to the nonfarm
group for the individual smoking and age categories were made for diag-
noses of interest and then sunmmarized over age and smoking categories
using the estimator "R" of ‘lantel and Haenszel [8].

Since it was necessary to provide an assessment of the relative
importance of cach relative risk, tests of statistical significance were
used as a means of identifving diagnoses whose increased relative risk
for farmers excceded chance fluctuations. One-sided significance tests
were used since the purpose of this study was to identify possible
problem health arcas in agriculture.

For the population-based hospitals, differences in the age adjusted
rates were compared by computing the standard errors of the rates as
given by Keyfitz [9] and then by calculating a z-statistic for the dif-
ference between two rates. In the case-control anzlvsis, a Mantel-
Haenszel chi-square statistic [8,10] was first used to test for a dosc-
response type relationship between years of exposuvre and summary rela-
tive risks. For cach exposure category, another “tantel-Hacenszel chi-
squarce statistic tested the sipnificance of cach summary relative risk,

disreparding whether a dose-response relationship existed.
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THE USE OF HOSPITAL DATA IN EPIDEMIOLOGICAL RESEARCH

The aforementioned study plan has as its basis hospital records. A
sumnary ~€ the advantages and disadvantages of using hospital data is
important to the understanding of the significance and limitations of
the resu'tz of the study. This type of study is meant to be a rough
screening over a variety of conditions and does not replace a carefully
directed population study involving examinations and case histories.

The use of hospital data in epidemiological research has been
described by Mari [1i] and in a report sponsored by the National Center
for Health Statistics [12]. Advantages include the availability of a
large number of cases of varying diagnoses plus cases which can be used
for controls; the possibility of collecting information on independent
variables of interest such as smoking; the high degree of diagnostic
accuracy in defining case and control population; and, certainly, time
and cost considerations.

Limitations include the possibility that hospital-detected cases
may be selcctive subjects of the true disease cases; adequate control
groups often are difficult to determine; and often the population at
risk cannot be precisely defined. Data can vary in quality and com-
parability among hospitals. Estimates of the incidence of chronic
discasc are less valid than for acute attacks. The use of only hospital
datu loses the diseases and conditions treated on an outpatient basis
and the mortality occurring outside the hospital. Rerkson [13] has
pointed out problems in validity which arise when admission rates for
cases and controls are different and are related to the independent
variable under study. The use of sccondary diagnoses is not necessarily
valid since the secondary diagnosis alone often would not result in
hospitalization.

Another problem area is the reliability of hospital discharge
abstracts. [If the researcher has enough time and resources, he can
perform a carcfully controlled abstracting of the medical records for

his own purposes, but usually the researcher can only use alrcady

Preceding page blank
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abstracted data from existing sources. The National Acuademy of Sciences
Institute of Medicine sponsored a study of the reliability of hospital
discharge abstracts [11] in which data from six abstracting services,
including CPHA, were evaluated. Items such as age, sex, and dates of
stay were found to be at least 98% reliable upon reabstracting but the
reliability of the fourteen chosen target diagnoses in the sample
varied. osing H-1CDA coding, fonr-digit reliability was 65% and three-
digit reliability was 74%. A CPHA study gave 88% reliability for diag-
noses coded to four digits [15]. Factors such as training of abstrac-
tors, procedures and supervision in the medical record department,
thoroughness of record review, and the necessity of relying on pro-
fessional judgment due to the inadequacy of nomenclature, coding guide-
lines, or the presence of muitiple diagnoses are influential in deter-
mining reliability. Since these studies, CPHA and the other abstracting
service have attempted to correct some of the reliability problenms.
Diumond and Lilienfeld [16] studied tlhe efrects of misclassification of
diagnosis or patient status with regard to the independent variable
under study. Problems arise when the misclussification rates are dif-
ferent between cases and controls.

The Institute of Medicine report gave recommendations for using
hospital data. Analysis involving age, sex, and length of stay are
reliable and data cn principal diagnoses are adequate for general
progrum management and monitoring purposes. For research and evalua-
tion, diagnoses should be coded to three rather than four digits and
even coarser groupings of diagnoses will provide greater reliability.

With regard to the previous discussion, attempts were made in the
Rural Health Study design to incorporate as many of the suggestions as
possible, notably the use of multiple hospitals to balance selective
admissions, the use of several analyses to evaluate the adequacy of

controls and the use of three-digit and cruder H-ICDA coding.
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DATA COLLECTION

‘Questionnaire Administratinn

Questionnairves were administered by hospital personnel to all
patients 18 years of age and older. Those patients under 18 years were
required tc have only the county and place of residence recorded on the
questionnaire form, One questionnaire was to be submitted for each
discharge, even if only the count} of residence and patient number were
recorded. If a patient would not or could not respond to the ques-
tionnaire, it was suggested to obtain as much information as possible
from the patient's records.

Because of differing hospital procedures and workloads, it was left
to the hospital to determine the best time, person, and place to ad-
ninister the questionnaires. Some hospitals used admitting personnel,
some ased nurses, and some used special persons designated to collect
the information. Time of administration in some hospitals was during
admittance, while in others administration came after the patient had
been settled in his room or after his condition had stabilized. To
minimize missing data, the former method was preferable but the latter
method is thought to give more reliable infermation since more time was
taken.

In one hospital, it was necessary to complement the post admittance
adainistration with a telephone follow-up, since a large number of
paticents with short stayvs was missed, FYor patients with nore than onc
ndmissioﬁ during the study period, some hospitals repeated adminis-
tration of the questionnaire unless the patient objected, while other
hagpitals did not repeat the questionnasire. Repeat adninistration is
the preferred mode of action to pet an estimate of the reliability of

QUESTioNNAire 1ocas,

Coding and Receipt of Data
: aal WAdhco

At the end of cach month of the study (when preparing the patient

abstracts to be sent to CPHA)Y, the medical records personnel added the

19
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precoded questionnaire responses to predetermined, previously unused
fields on the PAS abstract form. CPHA then preovided quarterly data
tapes of the required medical and demographic information, plus the
questionnaire responses. Completed questionnaires were then sent by the
hospitals to the UBTL after the responses had been recorded each month.
These were used to compare with the cata tapes to check for transcrip-
ticn errors and were used when editing of the data tapes revealed
inconsistencies.

After nine months of the study were completed, one of the hospitals
changed abstracting services from CPHA to the MED-ART system of Diver-
sified Computer Services (DCA) of Palo Alto, California. Data for the
last threce months of the study were then obtained from DCA. The change-
over did not disrupt data collection or quality; coding was the same or
similar to that previously used; the only differences related to the

study were in format.

Data Quality

A tota! of 16,598 discharpe cases were collected from the six
hospitals for the period from April 1, 1976, through March 31, 1977, 0f
these, 3594 cases were under 18 yvears of ace and minimal questiornaire
information reguired. For the remaining 13,004 cases, Table 4 gives a
breakdown of the number > cases, and-the cases with missing or in-
compicte data, both on a per hospital basis and a per county resident
basis for the populaticn-based hospitals. As a function of the method
of questionnaire administration, Douglas County Hospital showed a high
proportion of missing data. Telephone follow-up was conducted only for
residents of Douglas County, reducing the missing data proportions for
the county residents to acceptable levels., Betore counting a case as
missing, it was checked for additional admissions with complete data
during the study period.

For the first few months, all qncqtionnnircs were conpared to the
computer listings and crrors tabulated. After that, approximately u 25%
sample was compared. Computer editing revealed incorrect codes, missing

data, shifts in coding, and inconsistency in responses, while the

A,
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Table 4.  Rural Health Study Cases - April 197¢-March 1977

Per Cent Cascs With !lissing Data
Yor Sclected Questionnaire ltems

Tutal %o, No. of Cascs <)8 Yeurs No. of Cases No. of Casces 218 Years
HaErae 3k of Cascs  Newborn Gther 218 Ycars with Corplote 1229 (Per Cent) Qucstion 2 Question 3 Question 7

audl-ar \li Cases 7312 664 835 nEL3 $7us {98.1) 0.4 7 - 1.9
County Hesadents

Only* 4234 520 479 3245 3173 (07.8) 0.5 1.7 2.2

Muevwanlria Al Cases 45324 414 498 3672 3312 (90.2) 7.8 9.7 9.8
County Res:idents

Only* 3450 330 352 2768 2621 (94.7) 2.8 5.3 5.3

Melrose All Cases 1512 166 199 1127 1121 (99.5) 0.1 0.5 0.5

t Faynesvilie All Cascs 1371 218 186 967 929 (96.1) 1.8 " 3.4 3.9

Alhany All Cascs 75 120 135 720 719 (99.9) 0.0 0.0 0.1

HGitnaaoad ALl Casces 8.3 22 6?7 745 €9? (98.9) 0.} 0.9 1.1

Total Ail Cases 16533 1674 1220 13004 12483 (96.0) 2.4 3.7 4.0

County Residents y )
Only® 7674 850 831 €213 $794 (96.9) 1.6 3.4 3.6

Toclodes data from all study hospitals,



comparison of questionnaires and listings rovealed erreors in trans-
cription which would not ordinarily be €ound during computer editing.
Tuble 5 summarizes the frequencies of various types of errors and
inconsistencies in questionnaire responses.

When questionnaires differed among multiple admissions, it was
decided to use the first response in the analysis, so that the data were
comparable to all of the patients with single admissions. Conflicts
within admissions, however, were resolved by using the most concistent
answers or by taking the positive answer (i.e., if a person stated that
he had never been a farmer and then stated that he had worked in agri-
culture for 20 ycars, it was assumed that the first answer had been
recorded erroneously).

CPiIA data had been previously edited and were used as they were
received, subiect to the limitations described carlier. From multiple
admissions, an occasional difference in age or sex was noticed, however,

and could be resolved.

Population Istimates

Pupnlation estinmates were not available for the categpories desired
except from the 1970 census. furrent estimates were made as a combina-
tion of 1970 census figures and any new relevant information. U, S,
census data for 1970 were the basis for making estimates of the number of
farm and nenfarm residents plus the number of farm and nonfarm workers
in Kandiyohi and Douglas Counties. The Minnesota State PMlanning Apency
is the of Cicial census desienate in Miznesota and makes vearly estimates
and projections of the population of Minnesota counties, including
breakdowns by age and sex [17]).  No farm, nonfarm, or emplovinent esti-
mates are made.  The Minnesota Department of Pmplovment Scervices in
conjunction with the U. S. Departiaent of Apriculture Statistical Re-
portins Scrvice makes county monthly emplovment estimates of furm
and nonfarm employment but uscs different definitions than the census
and does not distinguish by age and sex.

Using 1970 census figures and 1975 State Planning Agency figures
for county and major city populations (Willmar in Kandivohi County and

Alexandria in Douglas County), projections were made for the 1976 total



Table 5.

Rates of Frrors and Inconsistencices

No. of Cases with I'rrors

Type of trror or Inconsistency or Inconsistencies Total Possihle Cascs Rate
_Coding or Transcription Error 227 2,063 1.9%
Inconsisten~ : thin Case 261 12,063 2.2%

B ’
s i )
Inconsistency among ‘lultiple Admissions 661 4,266 15.6%

ney
{"werage of 3.0 questions — .
per admission) (15,358 (4.3% per )
responscs) question)

(A}



population, the diffcrence between the county and city populations

being the rural ponulation. Using 1970 census ratios of rural farm to
rural nonfarm, the projected 1976 farm population was determined, with
the city and rural noafarm population comprising the nonfarm population.
Farm and nonfarm age and sex proportions from the census were adjusted
to the 1975 Planning Agency age and sex proportions, and then applied to
the 1976 projections. The end result was 1976 estimates of the farm and
nonfarm population by age and sex. Table 6 gives these figures. As a
check, straightline projections of 1970 age, sex, and residence cate-
gories were not far from the estimates in Table 6.

In determining the number of workers, the 1976 population estimates
were multiplied by the 1970 census proportions of each age group who
were in the labor force, thus obtaining the labor force. Rates of
incrcase in the number of farm workers and nonfarm workers as obtained
from the Minnesota Department of Employment Services for 1870 to 1976
were used in conjunction with 1970 census tipures to divide the labor
force into farm and nonfarm workers. Table 7 presents the estimates.
Comparisons of these estimates and the 1970 census figures show the ratio

of furm to nonfarm workers to be about the same.
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Table 6

POPULATION BY AGE, SEX, & RESIDENCE - ESTIMATED 1976

Kandiyohi County Males Females
Age Category Farm Non Farm Ratio Farm Non Farm Ratio
<1§ 1184 2786 2.4 1040 2747 2.6
15 - 24 919 2751 3.0 611 2734 4.5
25 - 34 298 1378 4.6 374 1360 3.6
35 - 43 473 1085 2.3 506 1082 2.1
45 - 54 492 1307 2.7 491 1294 2.6
55 - 64 559 1244 2ed 372 1439 3.9
65 - 74 241 1652 4.4 169 1144 6.8
275 139 665 4.8 97 1005 10.4
Total
Population 4305 12,268 2.8 3660 12,805 3.5
(33,038)
bDouglas County Males Females
Age Category Farm Non Farm Ratio Farm-  Non Farm Ratio
<15 904 2084 2.3 1003 1952 1:9
15 - 24 764 1833 2.4 592 1891 3.2
25 - 34 322 937 249 297 297 3.4
35 - 44 375 729 1.9 369 793 2.1
15 - 54 129 786 1.8 392 572 2ol
55 - o4 197 803 I.7 351 a7 2.5
65 - T 329 Sto 2.5 202 1002 5.0
»75 12 725 6.5 104 acl 8.7
Total .
Population 3732 8778 2.4 33 93¢5 2.8

25,215)



Table 7.

MALE FARM WORKERS BY AGE - ESTIMATES 1976

Kandiyohi County i bouglas County
Farm Farm

Age Catcgory Workers Other Workers  Ratio Workers Other Workers Ratio
25 - 34‘ 20 1,342 5.4 253 961 3.8
35 - a4 344 1,139 3.3 | 327 760 v 2.3
45 - 54 407 1,104 27 360 696 1.9
S5 - 64 4380 1,035 22 476 717 1.5
TOTAL 1,480 4,620 3.1 1,422 3,134 2.2
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RESULTS AND DISCUSSTON

Analvsis of Population-Based Hospitals
3 ]

1. Analvsis by Place of Residence. Primary diaenoses were tabu-

Lated by age and sex for current farm and nonfarm residents,  dae group-
ings used ten-year intervals with those patients under 15 und T5-and-
older comprising the end groupings.  Age adjusted discharge rates were
calculated for three groupings of resident:: less than 25 vears old, 25-
61 years old, 05 years and older. The ratios of the age adjusted rates
for farmers to nonfarmers gave the relative risks. Since the rates are
Kknown to be underestimated for both farm and nonfarm residents, only the
refative risks and number of cases are presented. Data trom both
counties are combined in arder to maximize the number of cases and to
ensure privacy of an individual hospital's data.

Patient origin studies during November, 1976, as conducted for
Minnesota Hospital Research and Fducational Trust, were used to test the
adequacy of the assumption thut most of the haspital experience of
residents from Doupglus and hindiyohi County was captured. Table 8
presents the results of the one-month study.  Fighty percent of Douglas
and Kandiyohi County residents went to study hospitals; however, most of
the patients attending other hospitals went to large referral hospitals
where a bias in hospital selection for farrers is not suprested. In
fact, 9% of the county residents poing to hospitals in the immediate
arca went to study hospitals,

I the Rural Health Study, data on only thirty Douglas County
residents were obtained from other study hospitals; almost all went to
Gicnwood.  No discernible differences in the proportion of farmers could
be seen between these thirty patients and those attending Douglas County
Hospital,

Kandiyohi County residents feing to other study hospitals numbered
182, 109 of these going to Pavnesville Community Hospital, which is two

miles from Kandiyohi County, and cleven casecs going to the Glenwood

to
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Table 8.

. - -~ ‘.
Patiane Origin Study, November 1976,
Kdandijyoinl and vougias Counties

Douglas  Xandiyohi

Hospital Destination for County Residents County County Total
lospital in the Same County as Residence 270 249 519
Neighboring* Study Hospital 1 8 9
Neighboring* Non Study Hospital 18 13 31
Non Neighboring Non Study Hospital 8 7 15

Re ferral Hospitals in Twin Cities.
Rocheste~, St. Clcud 42 48 90

Total 339 325 664

Per cert of county residents going to
stuay hospitals . 80% 79% 30%

Per cent of county residents going .v
study hospitals as a per cent of county
residents going to Lespitals in the
immediate area 94°% 95% 94%

* Neighboring hospitals ave the hospitals which are the closest hospitals

B 5 Bl @3l 0 8 Ivgme e Siagluaes .

¢ Coe oter Minnesota Hospital Rescarch & Lducational Trust.
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Hospital, twenty-six miles from the county linec. About 40% percent of
Kandiyohi County residents admitted to the out-of-county study hospitals
lived on farms, as opposed to about 20% admitted to in-county hospital.
Willmar Hospital is the largest in the western part of the State so it
would lose patients to a smaller hospital usually only when distance or
cost was a factor. Since Paynesville is so close to the county border,
it naturally attracts many Kandiyohi County residents te it; but only
two other hospitals would be closer than Willmar for a few Kandiyohi
County residents. Based on the patient origin study plus the size,
distance away, and number of neighboring hospitals, at most 150-200
county residents per year would choose these hospitals. As for deter-
mining relative risks, the differential in percentage of farm residents
attending the in- and out-of-county hospitals could result in under-
estimating the farm hospital discharges by 30-40 cases; and, likewise,
overestimating the nonfarm discharzs- by the same amount, a possible 7
percent underestimation of the overall relative risk for Kandiyohi
County farm residents.

Cases were counted and relative risks tabulated using the major
discuse classifications from H-ICDA. These major classifications were
further brol.en down using H-ICDA subclassifications and, in some in-
stances, to three-digit coding when the number of casces was sufficient’y
large. For patients with multiple admissions, only the first admission
in the discase class, subclass, or individual code under study was used.
In this way, a patient would only be uscd once for each major classi-
fication, but might also be found in scveral of the subclassifications,
so the totals of the subclasses do not necessarily cqual the totals in
the major classifications. Appendix T presents the number of cascs and
relative risks of living on a farm compared to not living on a farm.

Tables 9a and 9b summarize the primary diagnoses for which farm
residents show increased relative risks over nonfarm residents. The
only statistically significant increased relative risks were for lacera-
tions and open wounds for male paticents less than 25 years of ape;
discases of the liver, gall bladder, and pnncrcus'(primnrily gall blad-
der) for male patients 25-64 ycars old; and pneumonia, hernia of the
abdominal cavity, and benign prostatic hypertrophy in male patients

older than €5 vears of age. Female farm residents over 65 showed

T
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Table 9a.
Diagnostic Categories with Increased Relative Risks for Farm
Residents as Compared to Non Farm Residents - Mzales
No. of Cases Relative
Males Diagnostic Category H-1CDA Codes Farn Non Farm Risk Significance
Age <25 Appendicitis 510-543 13 17 1.9 N:S.
Lacerations & Open Wounds §70-897 9 9 2.6 p<.05
Age 25-64  Discases of the Blood § Blood
Forming Crgans 280-289 2 1 4.4 N.S.
Discases of the Liver, Call
Bladder, § Pancreas 570-577 16 19 2.0 p<.05
Age =65 Infective & Para:itic Diseascs 001-136 5 ! 2.0 N.S.
Endecrine, Nutritional, &
Metabolic Discases 210-27v 7 17 2.3 N.S.
Piscases of the lood § Blood
Forming Organs 280-289 4 6 3.5 N.S.
Discases of the bye 370-378 7 20 1.9 NS5
scute Upper Respiratory
Infections 460-470 2 3 4.3 N.S.
Pneuronia 430-486 17 35 2.3 p<.05
llernia of the Abdominal Cavity 550-553 17 24 7 p<.05
liscases of the Urinary Systen 580-599 18 46 1.6 N.S.
Benign Prostatic Hypertrophy 600 19 49 1.8 p<.05
Ostconyelitis & Other Discases 720-729 6 7 3.0 N.S.
of Bone & Joint
N+S:

Not statistically significant, a = .05

[}
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) Table 9b.
Diagnostic Categorices with Incrcascd Relative Risks for Farm
Residents as Compared to Non Farm Residents - Females
No. of Cases Relative
Females Diagnostic Catcgory H-ICDA Codes Farm Non Farm Risk Signficance
Age <25 Oiscasces of the Gall Bladder 575 3 2.2 N.S.
Age 25-64  Discases of the Eye 370-378 S 3.3 N.S.
Discases of the Arteries,
Arterioles, & Capillaries 440-448 2 3 2.6 N.S.
Appendicitis 540-543 4 8 1.8 N.S.
Uterovaginal Prolapse 623 8 13 1.7 N.S.
Discases of the Skin § Sub-
cutancous Tissue 680-709 7 10 21 N.S.
Age =05 Cercbrovascular Disease 430-458 8 40 1.9 N.S.
Diseases of Veins, Lymphatics,
& Other Circulatory Discases 450-458 5 26 17 N.S.
Diseases of Gall Biadder 575 11 17 5.1 p<.01
Uterovaginal Prolapse 623 3 14 1.7 N.S.

N.S. Not statistically significant, a = .05

/Y
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statistically significant increased relative risks fer only diseases of
the gall bladder.

The relative risks of farm to nonfarm residents for all diagnoses
(one admission per patient) was 0.8 for patients less than 25 years old
and patients 25 to 64 years of age. For patients over 65, the relative
risk jumped to 1.3. This may indicate a problem health area for older
farm residents but could also indicate problems with identifying farm
residence in older retired farmers. Many older persons might report
living on farms which would not be classified as farms by the census
because no goods were sold. Over all age groups, farm residents had
slightly lower hospitalization rates than nonfarm residents.

Of special note is the category "Injuries and Adverse Effects' for
which the relative risks are always close to one for the age and sex
groups. If farm and nonfarm residents are at equal risk, then this
broad classification with a large number of occurrences and no one
frequently occurring condition could be an appropriate control group for

the case-control comparison.

2. Analysis by Occupation. Table 10 presents numbers of cases

and age-adjusted relative risks for current male farm workers, ages 25-
64. Since the number of cases 1s sharply decreased, only relative risks
for the major disease classifications are given. _Farm workers showed
lower relative risks than nonfarm workers for almost all disease clas-
sificazions. A possible explanation could be that active farm workers
are being compared to a group of nonfa m workers which includes a large
number of sedentary occupations. This result could also reflect the
true relative health of farmers but might indicate problems duc to the
lack of pre~isc estimates of the number of farm workers. Douglas County
relative ris.s were lower than those from Kandiyohi County, so the
problem may be in Douglas County estimates. Apain of notice is the
relative risk for injurics and adverse effects. The relative risk is
neur one (equal to one for Kandiyohi County), which strengthens the
assumption that injuries and adverse cffects could be used as a control

group.

tJ

jo3]



TABLE 10.

KELATIVE RISKS FOR CURRENT FARM

WORKERS - MALES, ACE 25-64

No. of Cases

Farm Non Farm Relative
Diagnostic Category H-1ChA Codes Workers Workers Risk
Inrective § Parasitic Discases 001-136 1 19 0.1
Neoplasns 140-239 3 25 0.2
Endocrine, Nutritienal, &

Metabolic Discases 240-279 2 15 0.4
Discases of the Blcod §

Blood Fomming Organs 280-239 1 2 1.0
Mental Disorders 290-318 2 27 0.1
Discases of *he Nervous Systen

& Sense Ot ans 320-389 6 19 0.8
Discascs of the Circulatory

System 390-458 26 82 0.8
Discases of the Respiratory

Systen 460-519 5 21 0.6
Discases of the Digestive .

Systenm 520-577 33 112 0.7

o £ - oy gri v
Di Z::ffs of the Genitourinary 580-629 1 60 0.4
Discases of the Skin & Sub

cutancous Tissue 630-709 3 17 0.4
Diseascs of the Musculo-

sheletal System § Connective

Tissue 710-739 8 38 0.6
Signs, Symptems, 111 Defined

Cenditions 770-7956 8 49 0.4
Injuries § Adverse Effects 800-99%9 22 72 0.8
All Diagnoses 001-999 131 558 0.6

)
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Casc-Control Analysis

beciwse ot probiems in the accurate estimation or populations =t
risk and in the collection of all hospital expericnce in the study
counties, plus the limited number of cases used in the population-based
analysis, a third type of analysis attempts to utilize all of the data
from the six hospitals. Sclection of a control group is of primary
importance for an inhospital comparison. Because of the consistency of
relative risks neur one 1in the previous analyses, the group of cases of
primary diagneses of injuries and adverse effects (H-ICDA codes 800-999)

was sclected for use as a control group. This category, composed of

acute conditions, is also suitable for comparison because the indepen-

dent variable under consideration is "Vears of Farming," which is not
necessarily related to acute conditions due to the number of exfarmers
or retired faurmers., The "Injuries and Adverse Effects'" catepory is
composed of a variety of conditions, none of which occurred with high
frequency. By comparing all other diagnoses of intcrest to this coantrol
group, diagnoses with large relative risks for rarmers can be identi-
ficd., At the very least, such an analysis can give an idea of the

relative inportuance of various health problems for the farming popu-
lation,
"Years of Farming" was divided into three categories: none, one to

19 years, and 20 ycars and over. The relative frequercies of these

votatepories in the control and test groups were then compared by diag-

nosis, For the age 65-and-older groups, the exposure category 1-19
years was climinated due to the small number of patients in the catepory

(especially for the control diagnoses). The relative risks were ob-

s.iaaned by calculuting summary relative risks from the farming-diagnosis
“breahdowa, stratified by ape and smoking history, Relative risks are

aiven separately for the age 25- to 6d-ycar-old group, stratificd by

apes 25-44 and 45-08, and by '"never smoked'", "previously smoked',
"curreat smokers'; and for the 65 years and older group, stratified by
ages 05-74 and 7S-and-older, and by '"never smoked" and "ever smoked'.

Appendix 1T presents the number of cases and the summary rclative risks

(Y
-
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for all diagnoses containing sufficient numbers of cases in the strati-
fied groups. As in the population-bascd hospital unalysis, only a
paticnt's first discharge is tabulated within a discase class or sub-
classification and only primary diagnoses are used.

Tables 1la and 11b summarize the diagnoses for which patients with
farming exposure show increased relative risk. For patients 25-61 years
of age, there were statistically significant relationships between years
of farming exposure and relative risk (as tested by the Mantel-laenszel
test) for benign prostatic hypertrophy and osteoarthritis and allied
conditions in males, and for acute myocardial infarction and utero-
vaginal prolapse in females. Females also showed significantly elevated
relative risks for patients in the 1-19 vear exposure catecgory for
discases of the urinary tract, discases and conditions of the eve, and
ulcer of the duodenum,

For patients over 65 ycuars of uage, males with greater than 20 vears
of agricultural exposure showed relatively few increasced relative risks
while females with the same cxposure had a larpe nunber of increased
relutive risks.  Significantly larpe relative risks for this proup of
farm femuales were tor the diapnoses: neoplasnms (including primary nalig-
nant ncoplasms); diseases of the respiratory system; discases of the
gall bladder; discases of veins, lyvmphatics and other circulutory di-
scases; discases of the digestive system (includiay discases of the
esophagus, stomach, and ducdenun); discases of the genitourinary svstem
(including uterovapinal prolapse); and csteoarthritis and allied con-
dations,

Over all diapnoses for patients between 25 and 64 vears of age,
those patients with furming exposure showed relative risks near or
shightly less than one, as compared with patients with no farming
exposure,  Males over 05 with farming exposure had an overall relative
rish of 0.7, while females over 65 with the same cxposure had a relative
risk of .3,

Only 111 discharpes were recorded for current hired €arm workers,
06 tor males and 48 for tfemales.  Because of the small numhers, ne
attermpts were made to evaluate differences in diagnosis patterns be-

tween hired farm workers and fumily farn worrers,

i
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Table 1lla.

Diagnoses with High Relative Risks Associated with an
Agricultural Occupational History,

Ages 25-64
Relative Risks (No. of Cases)
Diagnosis Category H-ICDA Codes 1-19 Yrs. in Ag. 220 Yrs. in Ag.
Males Diseases of the Blood &

Blood Furming Organs 280-289 0.0 (0) 3.5 (4)
Psychoses not Attributable

to Physical Conditions 306-309 1.7 (6) 3.1 (6)
Heart Failure 427 2.9 (1) 5.1 (%)
Phlebitis & Thrombo-

phlebitis 451 1.8 (3) 2.1 (6)
Hemorrhoids 455 1.3 (5) 2.1 (11)
Bronchitis, Emphysema,

Asthma 489-496 0.9 (3) 2.2 (14)
Inguinal Hernia 560 1.5 (30) 1.6 (43)
Biliary Calculus 574 2.4 (3) 1.7 (4)
Other Bladder Discase 596 1.9 (1) 4.9 (5)

+ Benign Prostatic Hypertrophy 600 1.0 (0) 2.2% (29)
+ Ostcoarthritis § Allied
Conditions 713 5.2 (1) S.9* (11)
Females Cancer of Large Intestine 153 0.0 (0) 2.5 (4)
Diabetes Mellitus 250 0.6 (3) 2.2 (1)
Diseases § Conditions of
the Eye 360-379 2.0¢ (10) 0.6 (4)
+ Acute Myocardial Infarction 410 1.3 (3) 8.0%*(9)
Cercbrovascular Discase 430-438 3.0 (4) 2.3 {3)
Disease of Arteries,

Arterioles, Capillarices 440-448 0.5 (1) 2.0 (5)
Ulcer of Duodenum 532 4.8* (06) 1.4 (3)
Intestinal Obstruction 560 0.3 (1) 2.1 (3)
Diverticular Discase of

Intestine 562 0.8 (2) 2.1 (%)
Other Discases of Urinary

Tradét 599 ©§5,9%¢(7) 3.2 )
Cndometriosis 619 2.2 (10) 1.4 (5)

+ Uterovaginal Prolapse 623 0.5 (4) 3.2%*(27)
Disecases of Skin & Sub-

cutancous Tissue 680-709 0.9 (6) 3.3 (1)
Osteoarthritis § Alliced

Conditions 713 2.1 (4) 1.3 (5)

+ Statistically significant relationship to years of exposure, p <.05.

«, ** Zc¢lative risk statistically significantly greater than 1, p <.05, p <.0l.
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Table 11b.

Diagnoses with High Relative Risks Associated with a
Agricultural Occupational History

Ages 2065
Relative Risk (No. of Cases)
Diagnosis Category H-ICDA Codes 220 Yrs. in Ag.
Males Psychoses not Attributable to

Physical Conditions 306-309 2.0 (5)
Diseases of Veins, Lymphatics,

& Other Circulatory Diseases 450-458 2.3 (24)
Diseases of the Gall Baldder 575 1.6 (31)
Other Symptoms Referable to

Cardiovascular § Lymphatic

System 775 2.0 (7)

Females Neoplasms 140-239 1.7 (94)
Primary Malignant Neoplasms 140-195 1.6* (60)
Malignant Neoplasm of Large

Intestine 153 2.1 (13)
Secondary Malignant Neoplasms 196-199 2.0 (14)
Discases of the Blood & Blood

Forming Organs 280-239 2.1 (9)
Discases of Veins, Lymphatics,

& Other Circulatory Discascs 450-458 1.9* (39)
Discases of the Respiratory

System 460-519 1.7* (69)
Pneumonia 480-4386 1.8 (28)
Other Diseases of the Respiratory

System 500-519 2.5 (11)
Discases of thc Digestive System 520-577 1.6%*(140)
Discases of the Esophagus, Stomach,

Duodenum 530-537 1.8* (38)
Gastritis & Duodenitis 535 3.6 (%)
Hernia of Abdominal Cavity 550-553 2.0 (1)
Biliary Calculus 574 1.9 (14)
Discases of Gall Bladder 575 1.9% (36)
Discases of Genitourinary System 580-629 1.8* (73)
Discases of th™ Breast 610-611 2.7 (9)
Utcrovaginal Prolapse 623 3.1**(25)
Infections of the Skin & Sub-

cutaneous Tissuce 650-656 2.7 (9)
Osteoarthritis & Allied Conditions 713 2.3*%(53)

*,** Relative risk statistically significiantly greater than 1, p<.05, p<.01
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Cumngrdtivc Hospital Statistics

For the major discase classifications, comparisons of several
hospital statistics are given in Tables 12a and 12b. These statistics
are tabulated for patients never having worked in agriculture versus
those who have worked in agriculture. An obvious result of this di-
chotomization is that the patients o2l aiy »aricultneral) occuvational
history are older thun those patients not having worked in agriculture.
Therctore, the stutistics describing mean length of stay, cuase mortality
rates, and admission blood pressure have all been age-adjusted to the
combined age distribution. Over all diagnoses, patients with farming
exposure had almost identical lengths of stay, case mortality rates,
and admission blood pressures as those patients having never worked in
agriculture.

ies: oy Tomead farm

-
S
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A compariscen of pregnancy and newboon stati
and nonfarm residents or workers is shown in Table 13, No large dif-
ferences can be scen in the outcome of pregnancices between the farm and
nonfarn groups. Current farm workers or housewives had a slichtly
larper percentuase of spontancous abortions than the nontarm females, but
the difference is not statistically sianiticant (7 [1 d.1.]22.37).

Medical characteristics of patients for whom no questionnaire data
were obtainsd were - U igyey B0l inlf omn B % el o] Wb S Vs sieves L3R
naire data,  Table 13 presents the results,  For Douglas County, where a
telephone follow-up interview was used to obtain data on patients who
did not huve a completed questionnaire during their hospital stav, the
characteristics of oripinal resvondents, telephone respondents, and non-
respondentsoare conpared in Table 150 From these tables, as can be
castly seen, there is o much hisher proportion of Jdeaths in the nonre-
spondent yroap; patients died betore questionnaire could be adminis-
tered,  This fact plus the tfact that study data do not contain intor-
mation on persons dying outside of the hospitals make any attesmpt at
woaninsTal mortality comparicoans in these data tenuous.  The higher
proportion of circuletory discases in nonrespondents reflects the most
conton causes ot death,  Nonrespondents and respondents were basically

the same age but the nonrespondents had a slightly shorter length of


c.ru.es
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Table 12a. In-llowpital Characteristics by Final Diagnosis - Males
Median Nean Casc YMean Adnmission
H-1C0A Fara No. of Aze Lungth of | Mortality Blood Prossure’
Diaznostic Category Codes Exposure Cases (Years) Stay (Days) Rate %% Systolic I'iastolic
Infective & Parasttic 001-1356 Ever Farmed a5 [K) 5.0 1.2 142.4 83.2
Uiscases Never Farmed 1S 11.5 4.6 3.2 132.0 74.0
Neoplasms 1+0-253 Ever Farmed R 73 12.2 15.3 139..7 78
Never barned 121 67 10.9 22.8 13 6.8
tndocrine, Nutri- 240-279 Fver Farmed 51 69 L. 7 5.6 137.4 80.3
tional, & Metabolic Never Farmed 30 59.5 6.7 3.9 146.4 81.2
Discases
Discases of the Blood § I30-0.892 tver Farned 18 it 10.2 10.8 134.3 67.5
Blood Forming Organs Never Farmed 6 63 St 0.0 120.0 65.0
Mental Disorders 200-318 Ever Farned 96 &8 7.4 0.0 141.0 8§3.7
Never Farnmed 59 41 8.0 0.0 137.6 §5.4
w1
~  Discases of the Nervous 320-389 Fver Farmed 115 69 1.9 0.0 142.6 83.4
System § Scense Organs Never Farmed S0 54 5.8 0.0 133.2 75:5
Discases of the Cir- 390-458 Ever Farned 341 72 8.8 11.9 148.8 85.6
culatory S.sten Never Farmed 273 63 9.3 0.7 135.4 §3.0
Discases of the Re- $60-519 fver Farmed 175 72 7.3 9.4 157.3 77.6
sniratory . ystem Never Farmed 117 6h Tl 6.3 135.2 T6.6
liiseases of the bi- 520-577 Ever Farmed 415 63 6.9 1.6 138.4 80.3
gustive System Never Farned KRN 51 6.7 1.9 137,58 S0.1
Discases of Gonito- 550-629 fiver Farmed 343 70 6.5 0.7 1141 §2.3
urinary System Sever Farmed 179 60 6.2 0.7 142.1 8§2.9
NDiscases of the Skin 650-709 Ever Farmed 48 63.5 9.5 1.3 2 786
i Subcutancous Tissue Never Farmed A0 30.5 755 0.0 7 0.7



Table 12a. In-llospital Charactcristics by Final Diagnosis - Males

oy

Median Hean v Case Mcan Admission

H-1COA Farm No. of Age Length of Mortality Blood Pressure”

Diagnostic Caregory Codes Exposure Cas¢s (Ycars) Stay (nays)“ Rate %7 Systolic  Diastolic
Discases of the Musculc- 710-739 Ever Farmed 147 65 7.7 0.0 142.0 84.1
skeletal System § Never Farmed 110 48.5 7.5 0.0 142.8 83.0

Connective Tissue

Congenital Anomalies 740-759 Ever Farmed 15 54 4.2 0.0 141.2 87.8
Never Farmed 14 ° 39.5 5.8 0.0 134.9 78.3
Signs, Symptoms & 770-796 Fver Farmed 149 52 3.9 1.2 138.3 80.6
I11-Defined Conditions Never Farmed 150 46 4.3 1.0 111.9 §0.2
Injuries § Adverse 880-999 Ever Farmed 288 57 6.5 1.1 137.8 80.9
gffects Never Farmed 272 30 6.1 1.5 137.9 78.9
All Diagnoses 001-999 Ever Farmed 2306 67 7.3 4.8 141.5 81.9
7.3 5.6 139.8 51.0

Never Farmed 1658 51

Age adjusted

(A



‘Table 12b. In-lospital Characteristics by Final Diagnosis - Females
Mcdian fean Case Mean Adnmission
1-1CDA Farm No. of Age Length of a Mortality Blood Pressure
Diagnostic Category Ccdes Exposure Cases (Years) Stay (Pays) Rate 4% Systolic Diastolic
Infective & Parasitic  001-136 Ever Farmed 53 63 4.6 1.4 134.0 74.2
Discases Never Farmed 81! 36 4.8 2.0 127.8 75.2
Necoplasms 140-239 Ever Farmed 233 65 9.2 6.3 138.0 78.6
Never Farmed 250 48 9.6 7.1 133.3 80.1
Endocrine, Nutri- 240-279 Ever Farmed 63 68 10.0 0.0 144.7 78.8
tional, § Metabolic Never Farmed 55 60 5.6 0.0 146.8 80.7
Discases
Discases of the Blood  250-289 Ever Farred 18 67 8.1 0.0 131.5 70.6
& Blood Forming Never Farmed 16 57.5 4.1 0.9 151.5 77.4
Organs
Mental Uisorders 290-318 Ever Farmed 92 61 9.6 0.0 135.6 82.8
Never Farmed 174 43.5 8.2 0.6 140.3 84.1
L
= Diseases of the Nervous 320-389 Ever Farmed 150 725 6.3 0.6 143.4 80.0
System & Sense Organs Never Farmed 135 6o 7.0 0.0 143.7 81.2
Discases of the Cir- 390-458 Ever Farmed 337 75 10.1 8.3 149.3 83.8
culatory System Never Farmed 250 70.5 10.9 5.4 149.2 84.2
Discases of the Res- 403-519 Ever Farmed 107 7 8.2 22 2 75.8
piratory System hever Farned 135 7.4 1.4 5 75.1
Discases of the 520-577 Ever Farmed 309 66 7.5 1.5 134.7 78.8
Digestive Systen Never Farmed 371 50 7.8 0.4 136.0 76.6
Discases of Genito- 580-629 Ever Farmed 298 52 5.0 0.2 133.5 77.6
urinary System Never Farned 417 41 4.0 0.0 129.7 76.2
Delivery & Compli- 631-673 Ever Farmed 4883 26 3.4 0.0 24.6 74.3
cations of Pregnancy, Never Farmed 32103 24 3.5 0.0 22.8 74.3

Childbirth, § the
Pucrperium

A )
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Table 13.

Comparative Pregnancy and Newborn Statistics

Current Farm Worker

Not Current Farm

Females Ape 18-35 H-1CDA Codes or ilousewite Worker or Housewife
Number of Cases 631-678 529 2364

Complications of

Prv;n}ncics 631-639 29 (5.5%)
Spontantous

Atortion . 643 24 (4.5%)
Delivery 650-664 311(58.8%)

Delivery Without
Complications 650 201(61.6% of
Deliveries)

137 (5.8%)

73 (3.1%)
1152(48.7%)

788(08.4% of
Neliveries)

ledian Age of

Hothers (vears) 28
Births o All H-1COA Codes Farm Residence
Total births Y20-V32 500
Stillborn Y30-Y32 4 (0.80)
Liveborn Y20-Y20 490
Scecondary Niacnosces

of Liveborn
Congenital Anomalics 73027390 11 (2.2%)

Discases of Newborn
Infants T60-T68

]
"
—~
~3
.
—
B
~—

Other Secondary
Liagnoses Al others 9 (1.8%)

to
wn

Non-Farm Residence

1008
6 (0.5%)

1092

Liveborn Statisties

Median Birthweight 7 1b. 13 oz.
Median Lenugth of Stav 3 days
No. of Males (%) 266 (54%)
No. of beaths (%) 1 (0.2%

7 1b. 10 oz.
3 days
S61 (51%)
2 (0.2%)



Table 14. Comparisons of Original Respondents, Telephone
Respondents, and Nonrespondents - Douglas County

Original |Telephone

Respondents [Respondents| Nonresnondent s
Total no. of cases (% of all cases) 2279  (82%) |412 (15%)] 77 (3%)
Patients living on a farm (% of total) 484 (21%) 175 (18%)] -- .-
Number of deaths (% of total} 68 (3.0%) |-- -- 27 (35.1%)
Mean length of stay (days) 7.4 4.6 7.5
Median age (years) 62 52 [
Diagnostic Category H-1CDA Codes Cases % Cases % |Cases %
Infective § Parasitic

Discases 001-136 44 1.9% 14 3.4% 1 1.3%
Neoplasms 140-239 201 8.8%1 16 3.9% 4 5.2%
Endocrine, Nutritional, §

Metubolic Discases 240-27 58 2,5%f 2 0.5 2 2.6%
Discases of the Blood §

Blood Forming Organs 230-289 17 0.7% 2 0.5% 0 0.0%
Mental Disorders 290-318 92 4.0%( 15 3.6% 3 3.9%
Discases of the Nervous

System § Sense Organs 320-389 101 4,451 13 3:2% 1 L3
Discases of the Circula-

tory System 390-458 318 14.0%] 59 14.3% 26  33.8°
Diseases of the Respira-

tory System 460-519 139 6.1%] 19 4.6% S 6.5%
Diseases or the Digestive

System 520-577 310 13.6%| 52 12.6% 4 5.2%
Discases of the Genito-

urinary System 580-629 250 10.1%] 51 12.4% 11 14,35%
Delivery & Complications of

Pregnancy, Childbirth, §

the Peurperium 631-678 290 12.7%) 56 13.6% 13 16.9%
Discases of the Skin §

Subcutancous Tissue 680-709 32 1.4%] 4 1.0% 0 0.0%
Discases of the Musculo-

Skeletal System § Connec-

tive Tissue 710-739 94 4.1%( 13 3.2% 2 2.6%
Congenital Anomalies T40-759 8 0.45% 3 0.7% 0 0.0%

Signs, Symptoms, § 111-
defined Conditions 770-796 152 6.7%) 39 9.5% 2 2.6%

Injuries § Adverse
Effects 800-999 170 7.5%| a2 10,204 3 3. 9%
Supplementary Classifica-
tions Y00-Y80 23 1.0%1 12 2:.9% 0 0.0%

|
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Table 15. Comparisons of Medical Characteristics of
Questionnaire Respondents and Nonrespondents
| Males Females
Respondents| Nonrespondents| Respondents [Nonrespondents
Total number of cases 505¢ o i 7431 264
Number of deaths (% of total)| 232 (4.6%) 49 (19.1%) 112 (1.5%) 27 (10.2%)
Median Age (years) 63 64 47 46.5
Mean length of stay (days) 7:2 6.3 6.4 5.1
H-1CDA
Diagnostic Category Codes Cases %) Cases %| Cases % [Cases %
Infective & Para-
sitic Diseases 001-136 99 2.0% 1.2%] 142 1.9%] 4 1.5%
Neoplasms 140-239 [ 484 9.6% 10 3.9%| 569 7.7%] 13 4.9%
Endocrine, Nutri-
tional § Metabolic
Disecases 240-279 87 1.7% 1 0.4%} 142 1.9%] S 1.95%
Diseases of the
Blood and Blood
Forming Organs 280-289 24 0.5% 0 0.0% 46 0.6%| 0 0.0%
Mental Disorders 290-318 | 2063 S.2% 21 8.2%) 354 4.8%] 10 .8%
Disecases of the
Nervous Svstem §& :
Sense Organs 320-389 | 184 3.6% 2 J.8%| 317 4.3%] 11 4.2%
Diseases of the
Circulatory System 390-458 | 852 16.9% 62 24.1%|711 9.6%; 34 12.9%
Diseascs of the Re-
spiratory System  460-519 | 336 6.7% 15 5.8%|248 3.3%| 6 2.3%
Diseases of the Di-
gestive System 520-577 | 810 16.0% 23 8.9%1780 10.5%| 16 6.1%
Discases of the
Genitourinary
System 580-629 | 574 11.4% 19 7.4%(1768  10.3%| 29 11.0%
Delivery & Cempli-
cations of Preg-
nancy, Childbirth
& the Peurperium  €631-678 | --- ---- 1842 24.8%| 68 25.8%
Discuases of the
Skin § Subcutune-
ous Tissuc 680-709 92 1.8% 1 0.4%| 94 1.3%| 0 0.0%
Discases of the
Musculoskeletal
System & Connec-
tive Tissue 710-739 | 276 5.5% 16 6.2%|316 1.3% 1 14 5.3%
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Tabhle 15 (continued).

Comparisons of Medical Characteristics
of Questionnaire Respondents and Nonrespondents

H-TCDA
Diagrostic Category Codes Cases % |Cases %| Cases % |Cases %
Congenital Anomalies 740-759 | 31 0.6° 1 0.4%1 16 n0.2%1 1 0.4%
Signs, Symptoms §
Il1-Defined Condi-
tions 770-796 |316 6.3%] 21 8.2%] 401 5.4%| 20 7.6%
Injuries § Ad-
verse Lffects. . ...800-999 |583 11.5%| S9 23.0%] 505 6.8%| 24 9.1%
* Supplerontary
Classifications Y00-Y86 | 41 0.8% 3 1.2%1 180 2.45% 9 3.45%

A6
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stay. Telephone respondents were younger with shorter lengths of stay
than original respondents but the percentage of paticats living on farms
was close to the same for both sets of respondents indicating that there
was no bias as to place »f residence in the nonrespondents.

From the case-control analysis, all delivery and complications of
childbirth and the wuerperium cases showed relstive risks near one for
females in the low exposure tarming group. The high exposurc proup is

composed of older women and is not necessarily a valid ccmparison.

Comparison of Results with Published Statistics
P

B National Center for Health Statistics Reports. A National

Center fuor Health Statistics publication presents health characteristics
by geographic region and place of residence for 1569-70 {18]. The
nunber of discharges per 1,000 persons per year is piven for the North
Central Repion (12 states) by scx, tabulated by farm and nonfarm (out-
side of SMSA's) places of residence. Table 16 gives a comparison of
these rates with the Douglas and Kandivohi County rates. These county
rates are achnowledpely underestimated but they seem to underestimate
the NCHS rates by similar proportions for farm and nontarmn breakdowns.
Another NCHS report [5) presents the relative frequency and seve-
rity of selected health coaditions. Table 17 provides a comparison of
1974 NCHS statistics and all of the discharge data included in this
study. The percontage distributicns were fairly comparable between ihe
Rural Health Study aad the NCHS survey, indicating that the study arca

hospital cxperience is somewhat representative of national expericence.

8 State-or-the-Art Report. A state-of -the-art report on occu-

pation i Jalety and wealth in apriculture Jdone by the University of lowa
assesced the relative health of farmers [19]. The health of farmers was
comparcd in a study in lowa and nationally using National Center for
Health Statistics reports. It was concluded thut farmers arce not as
healthy as generally thought.,

Dats on injurics were somewhat cquivocal. Nationally, farm resi-

dents had more davs of bed disability for injuries than did nonfarm
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Table 6.

Comparisons of Discharge Rates

Disciiar o per 1,000 persens per year

NCHS North Central
Region (1969-70)

Dbouglas County

(1976-77)

Kandiyohi County
(1976-77)

Counties Combined
(1976-77)

Males Females
Nonfarm Farm Nonfarm Farm
122 88 179 121
102 83 157 95
97 72 141 111
99 77 148 105
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Table 17.

Comparative Percentage Distributions for Sclected Diagnoses

Percent Distribution of
Total Discharges

NCHS Rural Health
Diaenosis Cateecory H-ICDA Codes Survey Study
Dinrrheal Disease 009 1.  F
HMalignant Neoplasms 140-209 8 5.4
Benign Neoplasms & Neo-

plasms of Unspecified Nature 210-239 e 2.1
Diabetes Mellitus 250 1.5 1.2
Acute Myocardial Infarction 410 1.3 1:6
Other Ischemic Heart Disease 411-414 0.8 1.8
Cerecbrovascular Diseases 430-438 1.9 2.0
Acute Respiratory Infections

except Influen:za 460-466 1.7 |
Pneumonia, All Forms 480-486 2.1 2.0
Hypertrophy of Tonsils

and Adenoids 500 2:5 1.3
Ulcer of Stomach, Duodcnum,

Peptic Ulcer of Unspecitied

Site § Gastrojejunal Ulcer 531-534 1.3 1.3
Inguinal Hernia $50-552 1.6 2:1
Cholelithiasis, Cholecystitis,

and Cholangitis 574-576 1.8 2.8
Disorders of Menstruation 626 1:7 )
Complications of Pregnrancy,

Childbirtn, § the Fucrperiua 631-67S8 11.0 13.3
Fractures, All Sites 800-829 3.6 1.3
Lacerations & Open Wounds 870-597 1.0 0.9

Mean Length of Stay 7.8 davs 6.6 day:

Percent Males 10% 13%

Fatality Rate (per 100

discharges) 2,6 2.6
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residents,  Farm residents under 45 had fewer injuries than nonfarm
residents but those furm residents over 45 hud'hinhcr injury rates than
their ronfarm counterparts.

Acute conditions with more dayvs of bed disability rfor faim resi-
dents than for nonfarm residents were infective and parasitic discuses;
respiratory conlitions other than upper respiratory conditions and
influenza; and digestive conditions. For chronic conditiens, farmers
were found to be more likely to have hernias of the abdominal cavity,
gall bladder conditions, and ulcers of the stomach and duodenum. Other
possible problem areas for furmers were suspected angina pectoris,
hypertension, arthritis, psychological distress, and hearing problems.

-

3. Smoking and Health. A large number of health problems have

been wtiributed to the smoning o cigarcties [20].  In the Rural Health
Study, data on smoking habits were collected to be used as a covariate
in the adjustment for the differential in smoking hubits between farm
and nonfarm workers and residents in the analysis of the diseases as-
sociated with smoking. By using the independent variable (farming
cxposure) as a covariate and by changing the covariate (smohing) to the
independent variable, the relationship between smoking and various
disecases (adjusted for farming exposure) can be investivated., Data from
the Rural Health Study were used in this way as a means of validating
kiown smoking relationships with th~ data collected by the procedures
outlined in this report, so as to lend credence to the use of these
procedures.

Appendix [LE presents ape and farming adjusted relative risks for
tung cancer, crreulatory discases, respiratory discases, and ulcers for
vatientt with low and high smobing histories,  Those patients in the
high smoking group smohed one pack or more per day for at least 10
vears, or bess than one pack per day tor at least 20 vears, Datients in
the Jow smoking gproup consisted of all other patients with a ciparctte
smoking history.  The control group was avain injuries and adverse

cffects,
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Table 18 summarizes tne significant relationships between smoking
and diagnostic categories. Mo i-Heenszel chi square statistics were
used to tes: for Jdose-respors rceistionships between amount of smoking
aad increased risk. Two-:i. . s of significance were used in this
case in order tn L conparalie to other studics.

I=-reused relative risks were found for all of the diagnosis cate-

wrrds eludied, with a number of those increased risks statistically
significant. Circulatory problems related to smoking seemed to be more
prevalent in the 25-64 year old aje groups and respiratory problems were
more often associated with smoking in the 65-and-older age groups.

The observations that many of the known relationships between
smoking and discase were cenfirmed in this study using crude smoking
categories seems to substantiate that data collection procedures, such
as those used in the Rural Health Study, have some validity and utility

in the assessment of health problems.

Sl
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Table 18. Diagnoses Significantly Associated with a
Cigarette Smoking History

Age and Sex Relative Risks (No. of Cases)
Group Diagnosis Category H-TCDA Codes] Low Smoking tHigh Smoxing
Males Malignant Neoplasm of 162-163 -- (0} = (10) e

25-64 Trachea, Bronchus, and
Lung
Discases of the Circula- 390-458 0.9 (37) 1.6 (179) ++
tory System
Chronic Ischemic Heart 412 0.4 (1) 2.0 (27)+
Discase
Diseases of the Arteries, 440-448 5.3 (3) 8.5 (20)+
Arterioles, and Capil-
laries
Ulcer of Duodenum 532 2.7 (9) 5.7 (25)+
Males Malignant Neoplasm f 162-163 0.4 (1) 2.8 (19)+
z 65 Trachea, Bronchus, «nd
Lung
Angina Pectoris 413 6.3 (3) j12.1 (9)+
Bronchitis, Emphysema, 489-490 1.8 (1) 2.8 (37)es

Asthma, and Related
Conditions

Chronic Obstructive 496 2.7 (5) | 3.9 (19) e+
Lung Discase
Ulcer of Duodenum 532 1.8 (1) 2.9 (14)+
Females Acute Mvecardial Infarction 410 3.1 (2) |13.2 (14)++s
3-0d Cerebrovascular Disease 430-438 1.6 (1) 4.7 (7)++
Ulcer of Duodenum 532 1.6 (2) 3.6 (TYe
Females Malignant Neoplasm of 162-153 14.7 (1) [11.4 (2)ee
2 05 Trachea, Bronchus, and
Lung
) Acute Uppcr Respiratory
Intections 360-470 | (1 3.6 (V)
d o, ++, +++ Statistically sienificant relationship between risk and

amount smokcd, p<.05, p<.0i, p<.C0l.

wy
L)
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CONCLUSTIONS AND RECOMMENDATIONS

Agricultural Health

The results of this study show that the health of farmers and the
health of nonfarmers in a rural midwestern sctting are not radically
different when hospital records are the basis for comparison. Overall,
patients with an agricultural background even secem to be slightly
healthier than patients with no agricultural history. Nevertheless,
over all the analyses, several diagnoses consistently showed increased
risks for people with farm backgrounds. These include the following
conditions for both males and females: diseases of the blood and blood
forming organs; osteoarthritis and allied conditions; discases of the
gall bladder; hernia of the abdominal cavity; discases of the veins,
lymphatics, and other circulatory discases; and discases and conditions
of the eye. In addition to these increased risks, farm males showed
increased risks for benign prostatiz hypertrophy, and farm females
showed increased risks for uterovaginal prolapse, acute myocardial in-
furction, diseases of the skin and subcutancous tissue, and neoplasms.
This increased risk for neoplasms is somewhat surprising and is an arca
in which more research might be warranted. Females over 65 vears of age
with 20 years or more agricultural exposure exhibited the largest number
of increased risks and is the only group of farm workers c¢r housewives
whose overall health was worse than the corresponding nonfarm group.

Data on smoking history collected by this study gave evidence of
relationships of cigarette smoking to lung cancer, uicers, and several
circulatory and respiratory problems. This may be taken as support for
the duta collection procedures used in this study since these findinps

corroborate national findiags on smoking and discase,
Methodolony
e bl

The method of administering occupational guestionnaires to hos-
pitalized patients and then using such data in conjunction with ah-

stracted hospitul data available from abstracting services such as CPHA,
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can work efficiently, In this study, hospitalizations to both farm
residents and past and present farm workers were evaluated, since it is
hard to separate those "working'" and "living'" on a farm. lnAchoosing
agriculture as a target occupational group, a large area (including many
small hospitals) must be investigated. This can pose problems such as
obtaining cooperaticn from a large number of hospitals; obtaining con-
sistent questionnaire administration, record abstracting, and data
coding; and being able to define the hospital's service area including
making accurate population estimates,

To use the methodology in studying other occupational groups, the
following recommendations are made: The study shonld be limited to
specific age and sex groups in arecas with sufficient estimable numbers
of workers at risk. All hospitals in the arca of intcrest should be
included; contacts with hospital associations and local medical socie-
tics would be of assistunce in obtaining cooperation. Sufficient mone-
tary compensation should be awarded and, if feasible, additional persons
should be employed to assist with the study so as to minimize hospizal
staff burden. The amount of monetary compensuation could also effect
Chuiees 1 hospital procedures rather than limit the investigator to
existing nonrescarch-oriented procedures. Hospital selection is im-
Fortaat Jut to the amount and quality of cooperation that must be
received.

It is important, but not necessary, that all hosnitals subscribe to
an abstracting service or have an cqually effective inhospital data
handling system. To help in identifying arcas where there is full or
almost full coverage by PAS, CPHA publishes a list of such arcas in the
Uo S. [21]. If only a few of the hospitals do not belong to any ab-
stracting scrvice, it mipht be possible for the investigator to pay the
fee tor enrclling in such a prosram for several years or, if absolutely
necessary, the records could be abstracted independently in order to
complete full coverage in an arca. Patient origin studies done by the
hospitals or hospital associations are eof great assistance in decer-

mining hospital service areas.

)
-
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Questionnaire design should incorporate the features of being short
and relevent Lat should try to obtain the required occupational infor-
mation in several ways so that confidence in the responses can be
maximized. Available population estimates of the workers at risk
should be examined so that questions cui v sciaccured %o give answers
based on the same definitions as those used in the population estimates.
The selective collection of Jdata on other variables of interest, such as
smoking, is recommended. These questions should be structured to be
comparable to similar questions in related studies. Valuable infor-
mation about biases in hospital utilization among different groups of
workers could be obtained by collecting data on insurance coverage,
since the presence of insurance coverage may determine whether a person
would go to the hospital and which hospital he might choose. These data
are routinely available in many hospital data sets,

Adninistration of the questionnaire should be as soon as the
patient can provide reliable answers. All attempts should be made to
retrieve missing data such as the use of telephone follow-up or by
contacting relutives.,  In this current study, there were only a few
patients who refused to participate; obtaining cooperation is a function
of how and when the questions are ashbed. A re-administration of the
questionnaire to a random sample of paticents, uti!i:jn; telephone follow-up,
might prove productive in assessing the reliahility of questionnaire
responses. A paid interviewer or at least the usc of a small number of
well-trained hospital personnel would also benefit data quality.

Precoded questionnaire forms help minimize transcription errors,
Questionnaire data do not actually have to be added to the abstracting
forms.,  The completed questionnaires could be sent to the investipator
for coding and data handiing and then paired with the data files sup-
plied by the abstracting service, using the patient number and date of
discharge,

Prior to entering into another study, it would e advantapeous to
try to validate the use of these procedures as a screeniny technique.
This would involve the evaluation of hospital records in an arca where

health probiens have already been discovered by a more thorough study.
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If these procedures can also detect the same health problems, as well as
fzil to detect health problems which were also not cvident in the more
thorough study, then the procedures would scem to have utility as a
relatively low-cost screening technique.

The recommended method of study is the population-based study. The
case-control approach can be used when it is necessary to cover a wide
area to obtain cnough worker cases. It might also be possible to
convince CPHA or other abstracting services to include occupation as
part of the required abstract information; however, occupation usually
cannot be described by a single question. The problem would be for-
midable to construct a single, relevant, occupational classification
system.

The use of a small population-based study as a means of selecting
control groups and verifying results of a much larger case-control study
is a valuable tool when large scale population-based studies are not

feasible.
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APPENDIX I

RELATIVE RISKS FOR POPULATION-BASED HOSPITALS
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A, FARM/NONFARM RELATIVE RISKS FOR POPULATION BASED HOSPITALS - MALES

Age <25 Age 25-64 Age 2 65
No. of Cases No. of Cuses No. of Cases
Yon Relative Non Relative Non Relative
Diagnostic Catcgory HICDA Codes | Farm  Farm Risk Farm Farm Risk Farm Farm Risk
[nfective & Parasitic
Discases 001-136 6 26 0.6 3 20 .4 S 9 2.0
Neaplasns 140-239 1 5 0.5 6 35 0.3 14 77 0.8
A. Malignant Ncoplasms 140-209 0 1 0.0 4 23 0.3 14 72 0.3
Endocrine, Nutritional, &
Metabolic Discases 240-279 2 6 0.9 4 15 0.6 7 17 2.3
Disecases of the [lood §
Blood Forming Organs 280-289 1 2 5 2 1 4 4 6 3.5
Mental Disorders 290-318 3 11 0.7 5 37 0.2 1 22 7.2
- Discases of the Nervous
e System § Sensc Organs 320-339 2 30 0.2 6 23 0.7 11 28 1.9
A. Discases of the Eye 370-378 1 11 0.2 5 10 1.3 7 20 1.9
Discases of the Circulatory
System 300-458 ) B 7 0.3 36 103 0.8 39 167 1.0
A. Ischemic ileart Discase $i0-414 0 0 -- 5 50 0.7 16 59 1.1
1. Acute Myocardial
Infarction - 310 0 0 -- 10 30 0.8 6 26 0.8
2. Chronic Ischeaic
Heart Discase 412 0 0 -- 7 18 0.8 8 35 1.0
Cercebrovascular Discase 430-438 0 0 -- 4 14 0.7 12 39 1.2
C. Discases of Arterices,
Arterioles, § Capillaries 440-448 0 1 0.0 2 8 0.5 3 26 0.6
D. Uiscases of Veins, Lym-
phatics, & other Cir-
culatory Discases 450-458 1 S 0.5 13 21 1.4 2 10 0.9

()



A. FARM/NONFARM RELATIVE RISKS FOR POPULATION BASED HOSPITALS - MALES

Age <25 Age 25-64 Age 2 65
No. of Cases No. of Cascs No. of Cascs
Non Relative Non Relative hon Relative
Oiagnostic Category HICDA Codes Farm Farm Risk Farm Farnm ilisk Farm Farm Risk
Discases of the Respiratory
Syst>m 160-519 19 100 2.5 9 25 0.8 26 66 1.8*
" A, Acute Upper Respiratousy
Infections 160-470 6 30 .5 2 1.2 2 3 4.3
Pneunonia 130-186 5 28 0.4 3 6 0.9 17 35 2.3
C. Bronchitis, Emphysema
Asthma § Related
Conditions 4589-496 6 18 0.8 2 6 0.8 6 27 0.9
Discases of the Digestive
Syastem 520-577 26 58 1.1 S0 128 0.9 33 105 1.3
A. Discases of the Esophagus,
Tl Stomach § Duodenum . 530-537 1 4 0.6 10 23 0.9 2 25 0.3
to
Appendicitis 540-543 13 17 1.9 2 11 0.4 0 1 0.7
C. Hernia of Abdominal
Cavity 550-553 10 27 0.9 21 S1 1.0 17 24 2. 7"
D. ther liscases of Intestine
& Peritoncun 560-569 1 3 0.8 1 19 0.1 4 22 0.7
E. Discases ¢f the Liver,
Gall Bladder, & Pancreas 570-577 0 2 0.0 16 19 2.0 9 35 1.2
1. Discases of the Gall
Bladder 575 0 1 0.0 9 13 1.6 5 22 0.9
Discascs of the Genitourinary
Systen 580-629 5 28 0.4 22 61 0.8 40 99 1.8**
A. Discases of the Urinary
.Systen 580-529 2 16 0.3 12 37 0.8 18 46 1.6
B. Discase of the Male Genital
Organs 600-607 3 12 0.6 11 25 1.0 23 56 1.9+
1. Benign Prostatic .
iypertrophy 600 0 0 - 7 11 1.3 19 49 1.8

(A}



A, FARM/NONFARM RELATIVE RISKS FOR POPULATION BASED HOSPITALS - MALES

:\f"(.‘ <25 ,'\gc 25-04 Age & G5
No. of Cascs No. of Cascs No. of Cases
Non  Relative Non Relative Non Relative
Diagrostic Category HICDA Cedes Farm  Farm Risk Farm Farm Risk Farm  Farm Risk
M cases of the Skhin §
Sabeutancous Tissue 63N-709 6 12 1.3 2 19 0.2 1 6 1.1
Niscases of the Musculo-
sheletal Systen §
Cennective Tissue T10-739 8 15 1.4 14 43 0.7 10 24 1.6
A. Arthritis § Rheumatism 710-718 1 1 2.4 2 10 0.4 5 15 1.4
B. Ostcomyelitis & other
iniseases of Bone §
Joint 720-729 5 13 1.0 11 20 1.3 6 7 3.0
Signs, Symptoms, Ill
= Defined Conditions 770-796 5 30 0.4 19 59 0.7 10 33 1.3
“ Injuries § Adverse Effects 800-999 31 08 1.2 33 85 0.9 14 57 1:1
A, Muasculosk-letal Injuries 300-849 21 49 1.2 23 49 1.1 7 31 1.1
B. Lacerations § Open
wounds 8§70-897 9 9 2.6* 2 12 0.4 0 3 0.0
All diagnoses 001-999 126 114 0.8 207 619 0.8 184 608 1.3

- e

, Rate for farm residents is statistically significantly greater than rate for non-farm residents p<.05, p<.01

i\
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B, PARM/RONEARM SELATIVE RISLS FOR POPULATION BASED HOSPITALS - FiNLES

Ave <253 Age 25-01 | Ape » 65
No. of Cases No. of Cases iNo. of Cascs
|
. e Non  Relative Non Relative ! ton Relative

Pia nostic Catevory HICPN Coden | Farm Farn Kiak Farm  Farm Risk | Farm  Farm Rish
Infective § Parasitic E

Discises 0nl-136 9 29 1.0 6 22 0.8 i 1 22 0.5
Neoplasas 140-239 1 13 0,9 28 101 : i 78 1.2

" . i 3
A. Malignant Ncoplusas 110-209 2 4 1.3 13 36 Lol i 8 63 1.0
Endocrine, Nutritional, &

Metabolic Discases . 210-279 1 7 0.5 3 13 0.6 1 24 0.2
Discases of the Blood §

Blood Forming Organs 230-283 0 0 -- 3 6 1.2 1 © 0.8
Meatal Disorders 290-3518 2 19 a.3 11 65 0.3 P4 50 0.9
Discasws of the Nervous !

System & Sense Urgans 320-339 7 20 1.0 15 27 1.8 | S §2 0.9
T A. Direases of the Lyve 3T0-378 3 5 1.4 5 S 3.3 8 65 1.1
b

Discas-s of the Circuiatory
System 330-158 I 2 9 1.0 22 70 1.0 31 192 1.4
A. Ischemic Heart Discase 110-114 0 0 e 5 18 0.9 10 69 1.2
I. Acute Myocardial
Intarction 110 . o 0 -- 3 10 0.9 i 4 33 0.9
2i= Chroni¢ Ischemig
ilecart Discase 312 0 0 -- 2 S 0.8 S 34 1.4
B. Cerchrovascular Discase 430-438 0 §] -- 2 5 0.9 S 40 1.9
C. Discases of Arterics,
Arterioles, & Capillaries 310-348 i 1 0.0 2 3 2.6 4 27 1.4
D. Discases of Veins, Lym-
shatics, & other Cir-
culatory Discases 156-458 3 s 1.1 7 30 0.7 5 26 1.7
!

()
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No.

Age <25

of CLiases

Age 25-64
No. of Ca-es

|

JRONFARM RELATIVE RISKS FOR POPULATION BASED HOSPITALS - FOMALES

Age 2 65
No. of Cases

000000

Systenm

ten Relative Non Relative Non Relative
Diasnostic Catogory HICDA Codes Farm Farn Rish Farm Farm Risk , Farm Farm Rish
Discases of the Respiratory
460-519 20 73 0.7 12 32 1.1 S S6 1.1
. \eute Upper Respiratory
Intecti 160-470 3 26 0.3 2 8 .7 1 Q9 Gid

C. Broachitis, Erphyscera
' Vsthma § Related
anditions
[tiseases of the
\), Stem

Uigestive

A, Discases of the Esophagus,
Stomach § Duodenun
B. Appeadicitus
Hernta of \bdesinal
(:Ll\'ii}'
0. Other Discases of Intestine

f Peritoncun

L. Discascs of the Liver, Gall
Liadder § Pancreas

I. Discases of the Gall
Blaldler

Diseases of the Genitourinary

Systen

Ao Discases of the Urinary
Svsten

B. Discases of the Ovary,
Fallopian Tube,

Fars.otrius

450-186

580-629

259-.529

612-617

"

6

(]

(97

28

197

6

66

29

~

o

0

(")

L]

L]

“
el

9
—
~

17 61

51 190

1.8

21 94

v
[
[ )

11 25

11 17

3 30

3. 6**

S 1e®

-



B. FARM/NONFARM RELATIVE RISKS FOR POPULATION BASED lIOSPITALS - FEMALES

- .

Age <2S Age 25-04 Age 2 6S
No. of Cases No. of Cascs No. of Cases
Non  Relative Non Relative Non Rclative
Diagnostic Catecgory HICDA Codes | Farm  Farim Risk Farm [arm Risk Farm Farm Risk
C. Discases of lUterus &
Female Genital Organs 619-629 16 0.7 37 126 0.8 3 19 1s
1. Uterovaginal Prolapse 623 0 -- 8 13 1.7 14 1.
2. Disorders of Menstrual
Cycle 626 2 7 1.4 16 71 0.6 0 1 0.0
Discases of the Skin & Sub-
cutancous Tissue 68G-709 1 S 0.9 7 10 2.1 3 15 1.4
Discases of the Musculo-
skeletal Systen §
Connective Tissue 710-739 2 10 0.8 48 0.4 6 S0 1.1
A. Arthritis & rRhcumatism 710-718 0 -- 13 0.6 29 1.1
T B. Osteomyelitis & other
= Discases of Bone §
Joint 720-729 1 7 0.5 3 25 0.4 2 14 1.5
Signs, Symptoms, 111
Defined Conditions 770-796 6 38 0.4 21 60 0.9 10 63 1:1
i
Injurics & Adverse Effects 800-999 18 56 27 70 . 13 119 1.0
A. Musculoskelcetal Injuries 800-849 7 26 0. 16 39 1.2 v 6 3 0.6
B. Lacerations & Open
wWounds 870-897 3 6 1.2 1 3 0.9 i 0 3 0.0
All Diagnoses 001-999 92 370 0.8 232 828 0.8 117 752 1.3
(Not including Conditions of
Pregnancy and Delivery
*,** Rate for farm residents is statistically significantly grecater than rate for non-farm residents p<.05, p<.0l

L X X I <
-
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CASE-CONTROL RELATIVE RISKS
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A.

Casc-Control Relative Risks for Farming Exposure - Males

Neoplas=s

L]

Aze 25-G4 Age 2 5
Never Kever
Farred ! Farncd 1-19 Years Tarrcd 2 20 Year: Tarecd Farmed 2 20 Years
2 {48 Y No. of No. of , Rclative No. of Relutive No. of No. of Relative
Braenostie Catepury C.-le Cascs Cas o | flish Cuscy l tish Cascs Cascs l 1y b
CoONERCT W 2yD
vneries & Adverse
Pffects) 3004931 142 60 - 73 cee 35 104 e
Infective § Tarasatic
lseases 0] -130 27 ? 0.6 13 0.7 10 22 0.6
AL Intestinal Infectious
Liscrsas Q01-000 12 3 0.5 12 1.3 ? 16 0.7
1. Diarrheal Discase ouY 9 b 0.4 10 1.4 4 13 0.8
120-230 51 14 0.7 37 0.8 67 166 0.8
A, Prazary Maligmant p
Neoplaens 142-195 29 73 0.6 26 1.1 S8 135 0.8
1. Prirary alignane
Neonlasns of Liges-
tive Crgans and
Perigonoun 150-153 8 2 0,8 12 1.6 i6 32 0,7
a. ‘alyynant heo-
plase of large
1hrestine,
except TeiTLn 153 4 [4 0 7 1,8 9 13 0,5
Pricaey Mali.naag
Neoraasn of Acss
pisitory Systea 160-163 5 3 1.7 2 0.6 10 13 0.5
&
5 3 1.7 2 0.6 10 13 0,5
3. Prinary Milagnane
feuiplasa of Ceni-
tourinary Crgaus 187183 9 1 0.3 7 0.9 28 83 1.0
a. Niliwmane Neee
pilasm of prostate 135 4 (] (] ) 1.3 20 57 1.0
Bo P03 ifnant o ise
rlasa of Lisller 14 2 ] ) {0 4 2 1.1 6 22 1.2

(A)


6xarrhe.il

» -

A. Case-Control Relative Risks for Farming FExposure - Males

Apo 25.¢04 Agr 2 65
Never Never
Fareed Farmaed 1-19 Ycars Farmcd 2 20 Years Farnmed Farmed 2 20 Years
H-1C0A No. of No. of Hclative No. nf Relative No. of No. of Relative
Uirpnostic Catctory Cole Cascs } Cuoes | Hisk Cases I Risk Cascs Cuses l Risk
LOWIROL CROUP
{inturics & Adverse
Lffects) 8C0-979 142 (Y] .- 73 cee 35 104 oo
8. Scueondary Malignant
Svoplas=s 196-1739 7 0.9 5 0.7 7 12 0.6
C. Benign heoplasas 210-228 11 ] 0,9 4 0.3 4 6 0.5
Lndocrine, Natritional,
Metatolic Discases 240-27 15 9 1.8 10 1.0 12 24 0.7
A. Disca<cs of COther
Lrndocrine Glands 250-258 11 8 2.0 9 1.1 10 ie 0.6

1. Diadetes mollitus 250 11 7 1.8 ] 1.0 9 18 0.6
Uiscasces of the Blood §

Bicod-Forming Organs 230-2€9 2 0 0.0 4 3.5 3 12 1.2
Mental Disorders 200-318 56 24 0.9 28 0.9 13 30 1.0
A. Crganic Arain

Syr.lromes 296-303 10 4 1.0 6 1.1 3 11 ) 2
B. Psyihoses Not

Attributed to

Phyaical Conditions  3069-309 7 6 1.7 6 3.1 1 5 2.0
C. Neuroses 310 12 3 0.¢ 6 0.8 S 9 0.8
0. Personality Disorders §

Certain Cther Mon-

psychotic Mental

Disorders 311-314 8 13 1.1 9 0.6 S S 0.3

1. Alcvholish ns 21 12 1.2 9 0.6 4 4 0.4
Liscasces of the \ervous

Systen § Sense Orgars  320-283 26 13 32 23 1.2 20 68 1.2

(A
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A. Case-Control Relative Risks for Farming Exposure - Males

Age 2564 Age ¥ 035
Never Never
Farmed Farmed 1-19 vears Farmcd 2 20 Years Farned Farmed 2 20 Ycars
1. 1C0A No. of No. of | Relative No. of Relative No. of Ne, of Relative
Diagnostic Category Code Cascs Cas¢s { Rish Cascs l Risk Cases Cascs l Risk
CONTROL GROUP
(Injurics & Adverse
Lffects) 830-929 142 60 .o 73 .ee 3s 104 .-
A. Discase of Nerves §
Peripheral Ganglia 350-358 6 2 c.8 5 1.7 5 8 0.8
B. Discase and Condations
of the Lye 360-379 10 7 1.8 il 1.2 14 53 1.3
1. Cataract 374 6 3 0,9 5 1.1 14 SO 1.2
Piscascs of the Cir-
culatory System 320-458 139 44 0.7 99 0.9 129 250 0.6
A. llypertensive Disease  400-405 12 2 0.3 6 0.8 3 10 1.3
i. Cssential Benign
liypertension 401 12 2 0.3 6 0,8 0 10 Ci
B. Ischemic Heart Diseasc 410-414 55 is 0.8 42 0.8 s3 84 0.5
1. Acute Myocardial .-
infarction 310 34 9 0,7 25 0.8 28 3a 0.4
2. Chronic Ischemi:
Heart Discase 412 13 8 1.6 14 1.3 22 41 0.8
3. Angina pectoris 113 9 2 0.5 3 0.8 3 3 1.1
C. Disorders of Heart
Rhythm 415-416 6 2 0.7 b 1.6 13 19 0.4
D. Other forms of
Heort Discase 120-429 10 2 0.3 0.8 18 48 0.8
1. Heart Failure 427 1 2. S 5.1 16 46 0.2
E. Ceredbrovascular
Discase 430-428 17 7 1.0 13 0.9 29 60 .5
1. Transient Ischexmic
Attack a3s 4 2 1.6 S 1.6 8 14 0.4

(\
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A. Case-Control Relative Risks for Farming Fxposure - Males

Ape 25064 Age 2 65
Nover Never
Parsed f Tavead 1-19 Years Faracd 2 20 Years Tarned Farmed 2 20 Years
H-1C0a No. of l Na, of | ilclative No. of Relative No. of No. of Relative
" tiv Gategars Cade Cases [ Casex | Nish {  Cancs ‘ Risk Cascs Cases l Rish
o
L AMlveree
L TN oPON T ) 132 00 pup 73 .-e 33 104 cen
<. Aute, bur Lil-
Crneds Coteliroe
vascular Disecase 130 7 3 1.1 5 0.7 4 s 0.0
F, Uiccase of Arteries,
Arterioins, §
Cupallazices 440-328 16 2 0.5 6 0.5 17 29 0.8
1. Arterionclerasis 130 10 2 0.7 3 0.4 10 id 0.3
G, Viscrsgs of Veins and
Liaptatics, and Other
Litcaces of Car-
Csla% o Systes 420-338 28 11 0.9 23 1.3 4 24 2.3
B Badabative ) R
Theohorhlchitis 31 4 3 1.8 6 2a 3 8 1.2
2. Pemarrtonds 455 9 5 1.3 1 2.1 0 6 oy
Discases of the Respira-
tory Syatee 140.513 48 15 0.8 3 0.9 s1 104 0.6
A, Acute Upner Respivatory
Patectaons 105470 s 2 4 0.8 4 9 R
3. Proumonia i dv.480 11 3 0.8 14 1.2 4 48 0.0
1. Pac~onta, -
Organism & Type ¥
Not Specificd 486 1 1 0.2 10 1.0 17 37 0.6
C. Brenchitis, Fephvsema,
Asthiva, G Related
Conditions 459.390 A 3 0.9 11 2.3 A 35 0.6
1. Asthma 491 3 o 0.0 5 1.7 4 4 0.3

]
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A

Case-Control Relative Risks for Farming Exposurc - Males

Age 25-61

Ane 2 65
Nower Never
Far~ed | Tarzed 1-19 Years | Farmed 2 20 Yeare Farocd Tarmed 2 20 Years
1H-100A so, of No. of Relative | N of el ative No. of I No. of Rclatave
Bayonstae Giteenry Conte Cravs 40 RIS .S -2y | tish Cases | Casces b
LUNIKOL GhedlP
(Injurics & Adverse
Effects) §02-439 142 (/] .- 73 ace 35 104 ae
2. Chreale Obstructive
Lun, Nisease, NOT
11s where
Classificd 196 S 1 0.5 1 0.8 10 14 0.6
D. Other Diteascs of the
Respiratory System sco-51 13 T 1.0 3 0.3 3 12 1.2
Discascs of the Digustive
Systeu 520-577 ; (g 20 1.1 129 1.1 R2 170 0.7
A. Diseases of Esophiagus,
Gte=ach, and Luo-
denum 3T3-537 17 e 1.6 24 0.7 16 30 0.6
1. Uleer 31558 30 1 1.0 14 0.7 9 20 8
2. Ulker of Tuo-
Jeruz s$32 20 6 a.8 11 0.8 7 10 0.6
2. Castritis and
Duodenitis 533 15 10 1.5 0.5 S S 0.3
B. Appendicitis 540-543 i6 9 1.3 10 1.4 2 2 0.3
C. Hern:a of Akdomial
Cavaty 550-55% s3 31 : .| 57 1.6 S 53 v.8
1. In,uinal Meraia
without Mention of
Osstruction $39 42 30 1.5 a3 1.0 18 38 0.8
D. Other Discases of
ntestine and
feritencun 5673-54% 32 g 0.6 12 0.6 13 34 0.8
1. Intestine Ohtruc-
tion S0 3 o a.0 1 0.5 a 8 1.5

~
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A. Case-Control Relative Risks for Farning Exposure - Males

Apo 2561 Age 2 6S
Never Never
Farieed Faracd 1-19 Ycears Farmed 2 20 Years Farmed Farmed 2 20 Years
1-1C0A No. of No. of Relative No. of Relative No. of No. of Relative
Diagnostic Categury Celde Cascs Cascs Rish Cascs Risk Cases Cascs L Risk
€0 T20L GROUP
(injurics & Adverse
Iffects) 800-999 142 60 .- 73 - - 38 104 ees
2. Fungtional Dis-
order of Intestiae 564 8 1 0.2 2 0.5 2 9 1.2
L. Discixecs of the Liver,
Gallbladder and
Puncreas §70-577 28 14 1.2 29 1.8 24 54 0.9
1. Biliary Calculus 574 3 3 2,4 4 1.7 11 15 0.6
2. Other Discases of
Callbladder $75 15 S 1.3 14 1.2 6 21 1.6
Diseases of the Genito-
urinary System S80-629 89 34 0.9 72 1.1 75 210 1.0
A. Other Discascs of
Urinary Systea 590-599 S3 19 0.8 30 0.9 32 64 0.7
1. Calculus of Kidney )
and Urcter $92 30 "8 0.6 17 0.8 6 6 0.4
2. Other Discases of ’
Bladder 596 1 1 1.9 S 4.9 12 22 0.6
3. Stricture of Urethra
(meatus) 598 7 2 0.8 3 0.7 2 6 0.9
4. Other Diseases of
Uricary Tract 599 1 2 2.2 1 2.4 3 16 1.6
8. Discascs of the Male
Ccaiial Crgans 600-607 34 15 1.1 44 1.6 42 149 1.3
1. Benign Prostatic %
llypertrophy 600 14 6 1,0 29 2.2%¢ 40 128 1.3
Diseases of the Skin and
Subcutaneous Tissue 680-709 21 10 1.0 11 1.4 7 18 0.9

-



A. Case-Control Relative Risks for Farming Exposure - Males

Age 25-64 Age 2 6°
Never Never
Farmed Farmed 1-19 Yecars Farmed 2 20 Years Farmed Farmed 2 20 Years
1-1CDA No. of No. of Relative No. of Relat vo ho. of No. of Relative
Diapnoatic Catepory Calde Casos ] Cascs Risk Cascs sk l Luros Cascos l Risk
CONIROL CREUP
(Injuries & Adverse
(ficcts) 800-999 142 60 73 - 35 104
A. Infcctions of Skin and
Subcutancous Tissuce  6X0. GRG 1€ 8 1.3 8 1.3 2 L - 1.8
1. Other Cellulitis and
Abscess 682 9 4 1.0 7 1.6 2 7 1.3
Oiscascs of the Musculo-
shelctal System §
— Connective Tissue 710-739 63 23 0.9 36 0.8 30 66 0.8
T' A. Arthritis § Rhcumatism
~ Except Rheumatic
Fever 710-718 12 6 0.9 18 1.9 21 S0 0.8
1. Ostcoarthritis §
Allied Conditions 713 2 4 5.2 11 5.9%* 17 39 0.9
B. Ostcomyelitis and Other
Discases of Bone and
Joint 720-729 44 17 1.0 15 0.5 9 17 0.3
1. Internal Derangesent .
of Joint 724 13 7 1.4 3 0.4 1 3 1.0
2. Disorders of Inter-
vertebral Disc 728 21 6 0.8 4 0.3 S 7 0.7
Congenital Anumalics 740-759 8 5 1.4 6 1.0 2 3 0.4
Signs, Symptoms § I11-
defined Conditions 770-796 88 30 0.8 S0 0.9 36 §S 0.5
A. Symptonms Roferable
to leart & Vossels 74 6 2 1.0 7 1.3 H 3 0.3

Yy

. A e A e e A A M K5 S, A A
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A. Casc-Control Relative Risks for Furming Exposure - Males
Age 25-64 Ape = 0
Never Never
farse Taracd 1-15 Years Farmed 2 20 Ycars Farmed Farzed 2 20 Years
H-3ChA No. of No. of Relative No. of Relative ¥o. of Na. of Relative
Hianoetic Catepary Coude Cases Cises Rish Cascs | #ish Cascs Crises l Risy
CONIROL v
(Inpuries & Adwerse .
Liteits) §02-909 132 60 se- 73 o= 35 174 .-

B. Other Symntess

Foterable to Cardioe

vasiular § - "

Ly=rhztic Systes 775 ? 2 0.7 5 0.4 1 7 2.0
C. Syzptoss Referadble %o

Alderen § Teritomeun 780 18 s 1.1 11 0.9 3 6 0.6
D. Other Symptoms Referable

to Yusvulosheictal

Sveres 789 20 S .6 3 0.7 b 3 0.8
AL Diaguasss an1-793 755 93 0.9 09 0.9 67 1,019 0.7

(Lacwpt Contrel)

Relative rish statistically sign.

Statistically significant capcsur

kx:an:ly greater than one p<.05

k-Tisk relationship over tha two risk catepgomies pe.05.

()
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B. Case-Control Relative Risks for Farming Exposure - Females

Rge 25-65 Ape 2 65
Never Newer
Farmcd Faread 1219 Years t Tarmed 2 20 Years Tareed Furmed 2 20 Years
-1 to. of No. of | Relative No, o Relative No. of No. of Relative
Dragnostic Category Code Cascs } _Coses | Hish }_Cascs l Rish Cases Cases 1 Kish
CONTRIL GROUP
(Iagurics § Adverse i :
Litects) &60-90) 101 37 -ee 41 cne 116 117 .ee
Infectave § Paroatac
Niscases G2i-136 43 12 0.6 13 0.7 17 23 1.3
A, Iatestinal fnfoc-
Lious [ic ascs  DO1-009 k$ed [ 0.5 2 e.7 3 18 3.3
}. tharrioal
Crsciscs 03) 23 3 0.3 5 0.7 12 10 e
Neoplas=s : 130-23) 165 . % 4 0.5 76 1.1 04 94 Lat®
A. Princoy “alignane
Neoplasms 140-195 56 10 2.5 31 1.2 43 60 1.u®
I. Fri=ary "Malignant .
Neopla-e s of
Drgcatt o Jrgans
4 Feritoneun 132-1592 S 0 9.0 S 2.2 17 26 1.0
Tine, cadept
Aegtun 153 3 0 0.0 4 2.5 8 13 2.1
2. Frirary “alizmant
Neaplasz of Skan §
Sreast 173-173 24 3 0.4 i1 1.0 14 19 1.4
a. Malignant
Nco, 1asa of
Breast 174 20 2 0.3 14 | . *2 16 1.4



ltcl.it
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B. Case-Control Relative Risks for Farming Exposure - Females

Age 25-65 Age 2 65
Never Never
Farmed Farmed 1-19 Years Farmed 2 20 Years Farmed Farmed 2 20 Years
- 1COA Ko. of No, of Relative No. of Relative No. of No. of Pelative
Diacnoctic Category rode Cases Cases | Risk Cases L Risk Cases Cases Risk
CONTROL. GROUP
(Injurics & Adverse
Lirects) 801-199 101 37 ... 41 .- 116 117 .
3. Pri=ary Malignant
Neoplasa of
Cenitourinary
Crgans 1%0-189 23 6 0.8 10 1.4 10 9 1.2
a. Malignant Neo-
plasa of Cervix
uteri ol 15 2 0.4 3 1.1 0 1 --
B. Scvondary Malipnant
Neoplasas 176-1%9 10 P S 1.2 i1 14 2.0
C. Benign .coplasmy 210522 101 23 0. 37 0.9 13 14 1.2
1. Utcrine Fibroma 218 37 6 0. 15 0.9 1 0 0.0
2. Otler Benign Aco-
plasa of Uterus 219 23 14 1.3 10 1.0 4 2 0.5
3. Beoign Neoplasm
ot Ovary 220 16 0 0.0 4 1.5 0 1 o
Endocrine, Nutritional, §
Mctubolic Diseascs 710-279 25 10 0.9 14 9 74 33 1.4
A. Discascs of Other
Indocrine Glands 250-258 16 H 12 2.1 18 24
1. Diabetes Mellitus 2.0 14 3 € 12 2.2 18 23 1.3
Discases of the Blood §

Elood-Ferming Crpans 280-249 11 1 0.2 6 1.1 5 9 2.1
Mcntal Disorlers 200-318 929 20 0.7 26 0.8 37 28 0.8
A. Organic Brain )

S)yndroacs 286-308 4 0 0.0 1 0.7 11 S 0.5
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900

B. Case-Control Relative Risks for Farming Exposure - Females

Age 25-G5 Age 2 65
Never Never
Faracd Farmed 1-19 Years Farmcd 2 20 Ycars Farmed Far=mcd 2 20 Years
H-1CDA No. of No. of | Relative No. of Relative No. of No. of Relative
Diagnostic Catepory Code Cascs Cases | Risk Cascs l Risk Cases Casces l Risk
CONTROL, GROUP
(Injurics & Adverse
Lifccts) 800-999 101 37 - a1 o= 116 117 .o
B. Psychoses Mot
Attributed to
Physical Conditions 306-309 30 7 0.7 7 0.8 6 3 0.9
1. Schizephrenia 306 19 0.5 1.0 3 0.7
€. Ncuroscs 310 37 12 1.0 15 1.3 15 14 1.1
D. Personality Disorders &
Certain Gther Noa- .
psychotic Mental
Disorders 311-314 14 S 1.3 3 1.0 1 o 0.0
1. Personality
Disorders 31 9 4 1.4 2 1.8 1 0 0.0
Diseasss of the Nervous
System § Sense Crgans  320-339 49 23 1.1 18 0.7 72 82 1.2
A. Discascs of Nerves §
Peripheral Ganglia 350-358 15 S 0.9 8 1.0 4 2 0.7
B. Discascs and Conditions
of the Lye 360-379 13 10 2.0¢ 4 0.6 61 7 1.2
1. Cataract 374 -] 7 2.4 4 0.9 57 13 !
C. Discase of the Ear §
Mastoid Process 380-389 13 4 0.6 3 0.4 4 3 0.9
Discascs of the Circulatory
Systea 390-458 98 3 0.9 §5 1.3 177 218 1.3
A. liypertensive Disease 400-405 12 3 0.7 7 1.0 15 18 1.5
1. Essential Benign
iypertension 401 S 3 1.0 6 1.0 12 14 1.5
B. Isrheric lleart
Dis=asc 410-414 1? H 1.0 1 1.3 s1 s3 1.1
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B. Case-Control Relative Risks for Farming Exposure - Females

Ape 25-55 Are 2 65
Never Never
Farred ' Farred 1-19 Years | Farmed 2 20 Years Farmed Farmed 2 20 Years
11-1C0A No. of No. of Relative No. of Relative Ne. cf ' No. of ltelative
Biagrestic Catcgory Cole Cases Cascs | Risch Cases Rish Cases C.uses Rish
CoxN{ROL 20Ul
Injurics § Adverse 4
Lffcets) §22-92) 101 37 --- 41 .- 116 17 G
1. Acute “hovardial
Infarction 110 g 3 1.3° 9 8.0%¢° 22 18 0.9
2. Crronic Ischemic
Heart Discase 412 7 1 0.5 1 0.2 23 33 1.5
€. Disorders of licart
Rhythm . 115-416 12 2 0.7 4 2.6 14 17 1.7
1. {ther Disorlers of
the ileart Rhyiha 316 10 2 0.8 3 0.5 12 9 1.0
D. Crher Foras of Heart
Discase 420-429 -3 2 1.3 1 0.8 23 . 21 .9
1. leart Failure 427 2 1 149 1 0.9 pod 20 0.9
E. Cercbrovascular
Disecase 430-438 S 3 3.0 3 i3 39 S5 1.3
1. Transient lsck mic
Attach 435 1 0 0.0 2 15.9 8 11 1.6
2. Acute, but I11-
Uefined, Cerchro-
vascular lliscase 430 2 2 4.4 0 0.0 14 24 1.5
F. Discases of Arterices,
Arterioles, &
Capillarics 440-318 S 1 0.5 5 2.0 22 30 1.3
1. Artcriosclerosis 440 3 0 0,0 2 5.4 12 18 1.8
C. Discases of Veins and
tymplatics, and Otner
iserses of Car-
zulatory System 450-458 47 16 0.8 25 1.4 23 39 1.9*




e
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B. Case-Control Relative Risks for Farming Exposure - Females

Age 25-63 | 65
Never ., Never
Farmed ! Farmed 1-19 Years Farmed 2 20 Years + Tarmed Farmed ¢ 20 Years
‘
H-1CLA No. of No. ef | Relative No. of Relative ‘ No. of No. of Relative
Dingnostic Category Code Casecs Cases | iisk Cases Risk ! Cases Cases Rish
CONTROL GROUP
(Injuries § Adverse
Lifects) 300-009 101 37 ~-- 41 .- 116 117 .e-
1. Phlebitis ond
throzbuphilebitis 451 12 S 1.0 9 1.6 8 8 1.2
2. \aricose Veins of
Lower Extresitics L%3 14 8 =3 6 0.8 11 1.8
3. Herorrhoids 455 14 2 .3 4 s 0.9 ] --
Discases of the Respiratory
System 160-519 62 10 0.5 15 0.6 43 62 1.7¢
A. Acute Upper Respiratory
Infections 460370 18 1 wl 4 0.5 10 13 1.5
B. Pncunonia 480-486 19 4 0.5 3 0.6 16 28 .8
1. Pncuronia,
Criantsm &4 Type
Not Specificd 456 14 3 0.5 3 0.8 12 17 1.4
C. Bronchitis, L-physema,
Asthaa, & Related
Conditions 283-396 13 4 13 2 0.3 15 18 1.3
D. Other Discases of the
Respiratory System 500-5i9 14 1 0.1 6 1.2 A 11 2:5
QOiseascs of the Digestive
“ystem 5:G-377 220 72 0.9 75 C.8 92 140 1.6%°
A. Discases of L[sophagus,
Stomach and Duo-
denun $30-537 18 17 1.3 10 0.4 23 38 1.8¢
1. Ulcer §31-534 10 10 22 1.0 18 24 1.5
a. Ulcer of
Stomach 531 10 3 1.3 S 1.0 9 12 1.7

.
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Case Control Relative Risks for Farming Exposure - Females

Age 25-65 Aze 2 65
Never Never
Farmed Farmed 1-19 Ycars Farmod 2 20 Yeors Formed Farmed 2 20 Years
H-1COA No. of ho. of Rolative No. of Relative No. of No. of l Rt!l;i“
Diapnostic Category Code _Cases Casos Risk Cases l Risk Casos Cases Ris
CONTROL CROUP
(Injurics & Adverse g
Lifects) £00-999 101 37 5% a1 — 116 117
b. Ulcer of
Duodcnem 532 3 6 4.3* 3 1.4 ? 6 0.8
2. Castritis and
Diodenitis 535 20 7 1.2 1 0.1 2 8 3.6
Appendicitis 540-543 13 0.7 6 1.4 1 1 e
llernia of Abdominal
Cavity 550-553 26 6 0.3 8 0.8 g 14 2.0
1. Other llernia of
Abdominal Cavity
Without Mention
of Obstructicn ss1 15 2 0.3 4 0.8 3 ? 3.2
Other Discases of
Intestine and
Peritoneun 560-569 46 12 0.7 17 1.2 33 35 1.1
1. Intestine Ob-
struction 560 5 1 0.3 3 2.1 7 12 1.6
2. Dbiverticular Discase
of Intestine 562 7 2 0.8 3 21 7 9 1.1
3. Tfunctional Disorder
of Intestine 564 20 3 0.3 6 1.0 10 7 0.9
Discases of the Liver,
Gallbladder, and " nee
Po.creas $70-577 8s 29 0.9 34 0.8 30 s3 2.0
1. Biliary Calculus 574 4y 15 0.9 15 0.8 9 14 1.9
2. Other Discases of 1.9¢
Gallbladder 575 42 14 0.8 18 0.9 21 36 4
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B. Case-Control Relative Risks for Farming Exposure - Females
Age 25-65 | Age 2 6S
Never Never
Farmed Farmed 1-19 Years Farmed 2 20 Years Farned Farmed 2 20 Years
11-1CDA No, of No, of Rolative No. of Relative No. of No, of Helative
iagnestic Catepory Cole Cases Cascs Risk Cosos Risk Cascs Casey L Risk
CCNTROL GROUP
(Injurtes & Adverse
Lifects) 800-999 101 3?7 — 41 e 116 117 .o
Discascs of the Genito-
urinary System $80-629 296 79 0.7 125 1.0 50 73 1.8
A. Other Discascs of
Urinary System 590-599 4s 12. Q7 24 ) [ 28 30 1.2
1. Infection of 2
Kidney 590 9 1 0.3 1 0.3 4 3 0.9
2. Calculus of
Kidney and Ureter 592 18 3 0.4 8 0.8 H 4 0.9
3. Cystitis 595 S 0 0.0 4 1.4 s S 1.3
4, Other Discases of
Urinary Tract 599 4 7 5,9 4 3.2 7 1 1.9
B. Discuascs of the
Breesst 610-611 48 S 0.3 10 0.5 S 9 2.7
1. Fibrocystic
Discase of
Dreast 610 45 5 0.3 10 0.5 s S 1.5
C. Discases of Ovary,
Follopian Tube,
Paramctrium 612-617 20 6 0.9 3 [ .. L2 me
1. Other Discases of
Ovary and
Fallopian Tube 615 9 6 1.9 3 1.1 .- L2 &8
D. Discases of the Uterus
G Other Female
Genital Organs 619-629 184 56 0.7 88 1.1 16 29 2.4°
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B. Case-Control Relative Risks for Farming Exposure - Females

Age 25-65 Age 2 65
Never Never -
Farmed Farmed 1-19 Years I Farmed 2 20 Yecars Farmed Farmed 2 20 Years
H-1CDA No. of No. of | Relative No. of Relative No. of No. of Relative
Dignostic Catepory Code Cases Cases | Risk l Cases Rish Cascs Cases ! Rish
CONTROL CGROUP
(Injuries & Adverse
L{fccts) 800-999 101 37 - 41 - 116 117 e
1. Endomutyiosis 619 9 10 2.2 5 1.1 .o .- --
2. Uterovaginal
Prolapse 623 17 4 0,5* 27 3.2¢%° 10 25 3.1ee
3. Other Discases of
Uterus 625 26 8 0.8 13 0.8 1 1 2.1
4. Disorders of
Menstrual Cycle 626 107 23 0.5 27 0.7 1 0 0.0
5. Menopausal
= Postmenopausal
' Symproms 627 14 0 0.0 12 0.9 2 0 0.0
—
oy belivery and Complications
of Prepnancy, Child-
Lirth 4 the
Pucrperiun 631-078 599 203 0.8 S2 0.5 -- -- G
A. Complications of
Pregnancy 621-639 51 23 0.8 4 0.3 .- .- Si®
1. Hemorrhage of
Pregnancy 632 10 5 0.9 1 0.5 .- -- we
2. Other Complicaticns
Mainly Relatced to
Pregnancy 634 25 14 1.0 2 0.4 - — e
B. Abortion 630-€16 33 iv 1.3 10 1.4 -- -- --
1. Spontanconus
Abortion 643 32 20 1.3 9 1.3 - =% ==
C. Dolivery 650-564 546 233 0.8 42 0.5 -- L B2
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Case-Control Relative Risks for F

arming Exposure - Females

Age 2 65

Apo 25-05
Never Never
Frimed Farmed 1-19 Years Farmed 2 20 Years Farmed Farmed 2 20 Ycars
11-1CDA No. of No. of | Relative No. of Relative No. of No. of Relative
Pirgnostic Category: Cuoile Casces Cases | Nisk Cascs | Risk Cascs Cascs sk
CONTROL CROUP
{Injuries & Adverse
Lffects) 300-999 101 37 --- 41 - 116 117 .-
1. Uelivery
Without Mention
of Corplication 650 362 154 0,7 26 - 0.4 - .- wa
2. lLelivery
Complicated by
Dystocic Position
of Fetus €56 25 10 0.7 0 0.0 .- - --
3. Delivery
Complicuated by
Prolonzed Labor
of Otter Origin 657 10 S 0.6 2 1.1 .- -- .-
4. Delivery with
Laceration of
Perineum Without
Mention of Other
Laceration 658 64 35 1.1 8 0.5 .- -- .-
5. Delivery with '
Other
Conplications 664 38 17 0.9 4 0.6 -- -- --
Discases of the Skin
and Subcutancous
Tissue 680-709 17 6 0.9 12 3.3 14 26 1.8
A. Infections of Skin
and Subcutareous
Tissue 680-686 7 H 1.5 4 2.2 3 9 2.7
B. Other Discascs of
Skin anl Sub-
cutanccus Tissue  700-709 8 0 c.0 4 3.0 7 12 1.8




8T-11

Case-Control Relative Risks for Farming Exposure - Females

R ]

Apc 25-65 Age 2 65
Never Never —————
Farmed | Farmed 1-19 Ycar» Farmcd 2 2C Years Farmed Farmed 2 20 Years
11-31CDA No. of No. of Relative Ne. of Relative No. of No. of Relative
bDiagnostic Category Code Cases Cascs | Risk Cascs I Risk Cases Cases l Risk
CONIROL GkOUP
(Injurics & Adverse
Effects) 800-999 101 37 - - 41 .- 116 117 ~-e
Discascs of the Mus-
culoskcletal System
& Connective Tissue 710-739 73 20 0.7 34 5% | SS 80 18
A. Arthritis & Rheuma-
tism except -
Rheumatic Fever 710-718 19 4 0.5 12 1.0 3 63 PASP ok
1. Osteoarthritis §
\ilied Conditions 713 6 4 2,1 S 1.3 24 s3 2.3
B. Ostecmyelitis and
Other Discascs of
Bone and Joint 720-729 40 13 0.8 16 1.0 19 11 0.6
1. Disorders of
Intervertebral
Disc 725 24 4 0,3 6 0.7 4 0 0.0
C. Other Discases of
Musculoskecletal
Systen 730-739 15 3 0.6 7 1.4 6 7 1.4
Signs, Symptoms &
111-befined Conditions 770-796 184 35 2.7 S5 1.3 54 60 1.2
1. Otner Symptoms
Refcradie to
Cardiovascular
& Lymphatic
Systcm 775 6 1 0.5 S 1.2 6 11 1.6
2. Symptoms Referable
to Abdomen §
Peritoneum 780 32 12 0.6 14 1.6 8 12 1.9
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B. Case-Control Relative Risks for Farming Exposure - Females

®,*® Relutive risk statistically s

. Statistically significant ch

ignificantly grcater than one p<.05, p<.0l.

osure - risk relutionship over the two risk categories p<.(s.

Age 25465 Ago 2 6%
Ncver Never
Farmed Farmed 1-19 Years Farmed 2 20 Years Farmed Farmcd 2 20 Yrars
) 1-1Ccon No. of No. of , Relative No. of Relative No. of No. of Relative
Diagnostic Citepory Colde Cases Cascs | Risk Tuscs Risk Cases Cases 1 Risk
CONTRCL GROUP
(Injurics & Adverse
Lffects) §00-929 101 X - 4] --- 116 117 ==
3. Other Symptoms
Referable to
Musculoskeletal
Systca 749 17 S 0.8 5 0.8 10 7 0.7
All Diagnoses 001-799 1,732 586 0.8 530 1.0 628 802 1.3
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APPENDIX III

RELATIVL RISKS FOR SMOKING AND SELECTED DIAGNOSES
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A. Relationships Between Smoking History and Selected Diagnoses - Males

Age 25-064 Age 2 05
Never Never
Smoled Low Smoking High Smoking Smoked Low Smokinp High Smoking
No. of No. of Relative No. of Relative | No. of No, of Relative No. of Relative
__Mianostic Category H-TCDA Codes | Cases Cases Risk | Cascs Risk Cases Cascy Risk Cascs Risk
Control Group
(inyuries § Adverse
Lftects) §09-299 82 84 -- 109 .- 63 31 .- 56 --
nt Neoplasm of Trochca e ®
whas & Lung 162-163 0 0 .- 10 - S 1 0.4 19 2.8
Diseuases of the Circulatory AR
Systen 390-458 66 37 0.9 179 1.6 187 59 0.6 178 1.1
A, Hypertensive Discase 400-405 3 S 1.4 12 3.5 4 4 2.2 6 1.5
B. lschemic Heart Discases 410-414 30 6 0.4 79 1.4 $6 29 1.1 69 1.3
1. Acute Myocardial
= Infarction 410 19 2 0.2 47 1.3 27 12 0.9 37 1.4
= 2. Chronic Ischemic "
' iteart Discase 412 7 0.4 27 2.0 28 14 1.0 28 1.2
>
3. Angina Pectoris 413 2 2.9 11 2.8 1 3 6.3 9 121°
C. Discrders of llcart Rhythm 415-416 3 1.2 9 1.9 15 7 0.7 13 1.1
D. Other Forms of Heart
Disease 420-429 ) 1.0 10 1.2 37 6 0.3 25 0.8
E. Cerchrovasgular Disease 430-438 9 H 1.0 23 33 54 10 0.4 34 0.7
1. Trarnsient Ischemic )
Attack 435 1 2 1.8 8 6.1 11 1 0.1 14 1.5
2. Acute, but Ill-defined
Cerebiavascular Disecase 436 4 2 1.0 9 1.1 24 2 0.1 19 1.0
F. Discascs of Arteries, .
Arterioles, & Capillaries 410-418 1 3 5.5 v 8.5 25 6 0.4 25 1.1
1. Arterinsclerosis 440 1 2 4.2 12 5.1 14 1 0.2 13 1.0
G. Discascs of Voins 450-458 15 15 1.2 32 1.4 13 2 0.4 18 1.3
Lymphatics § Other
Circulatory viscases
1. Phlebitis & Throaho- 4s1 4 5 1.9 4 0.6 5 1 n.s J 1.2
phiebitis
2. licmorrhoids 455 2 3 0.5 15 1.6 3 0 0.0 3 0.9

e
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A. Reclationships Between Smoking History and Selected Diagnoses - Males
Age 25-G4 Age - 65
Never ver
Smohed Low Smcking High Smoking : woked Low Sunking High Smoling
No. of No. of flelative No. of Pelative | Mo, of No. of Relative No. Helatave
Pravnostic Categery 1-1CnA Codes | Cases Cascs Risk Caves Risk Cascs Cazes Risk (ases iKish
Control Group
{Injurics and Alverse
Lffects) 80G0-999 82 84 .- 109 .- 63 31 -- 56 --
Discascs of th: Respiratory
Systen d00-519 25 15 0.5 57 1.4 71 19 -0.5 82 1.3
A. Acute Upper Respiratory
Infections 160 .370 3 2 0.6 9 2.2 9 1 0.2 3 0.7
B. Pnouronia 430-186 11 3 0.: 17 0.9 40 S 0.2 34 1.0
C. Bronchitis, Lphysema,
j v § Rclated %
C.inditions 489-4906 4. 5 3.0 16 2.1 14 11 1.8 37 2.8
1. Asthza 493 3 2 1.2 0.4 4 3 1.8 1 0.2
2. Chronic Obstructive -
Lung Discase 496 1 0 0.0 6 2.8 S 5 2.2 19 3.9
D. Cther Discases of the )
Respiratory Systen £00-519 8 S 0.6 15 1.3 0.6 7 1.1
Uicer 531-534 10 10 1.3 35 2.0 T 23 2.6°
A. Ulcer of Duodwnum 532 3 9 2.7 25 57" 4 1.8 14 2.9°
All Diagnoses (Lxcept Controls) CC1-799 433 _ 310 0.8 816 1.2 681 255 0.7 720 1.1
e, es Statistically significant relationship between amount smohed and relative risk p<.0S, p<.0l

(



(YY T v ¢ ® 00 0000 0000 o000 Y

B. Relationships Between Smoking History and Selected Diagnnses - Females

Age 25-61 Age > 65
Never . Never !
Suohed Low Smobing High Sioking Suoked Low Srmoking High Smoking
; No. of No. of Relative No. of Relative { No. of No, of Relative No. of Relative
. Usagnostic Catepory H-10DA Coldes | Cases ‘Cases Hish Cascs Ri<k Cascs Cascs Kish Cases Risk
Adverse Effects) £00-999 95 - 45 - 39 .- 2% 5 .- 14 o
+ of Trachea, .o
162-163 1 0 0.0 3 7.4 3 1 14.7 2 11.4
Discaices of the Circulatory
Systen 300-458 104 25 C.5 sS 1.4 380 15 2.0 33 1.5
A. Myperrensive Liscase 403-473 15 ’ 3 0.4 ] 0.7 29 2 2 4 242
B. Isheemic heart Discase $10-414 15 2 0.5 16 2.4° 100 4 2.1 12 2.0
b. Acute Mhvocardial P
2= Infarczacn 419 4 2 31 14 13.2 38 2 2.6 6 2.3
n 2. Chronic lschemic §
i heart Discase: 412 7 0 0.0 2 0.6 56 2 2.0 4 1.4
C. Disorders of licare Rhythm  415-41% 8 . 2 0.0 8 2.0 25 1 ) 6 3.6
D. Cther For-s of ticart
Liseane 420-429 5 | X4 ] 0.0 a6 1 r.3 2 0.8
L. Cerehrovascular Discase  430.438 4 1 1.¢ 7 4.7 $7 2 1.4 5 1.2
F. Usscasces of Arteries,
Arterinsles acd r
Caprliartes 440-41 7 3 1.8 1 0.3 - 48 0.0 S 2.0
i. Arzeriosclerosas 410 1 3 18,7 1 2.9 27 0 0.0 2 1.4
G. Miscases of \eang,
ihatics, & Other ’
Circilatory Diseases 450-458 | 52 16 0.5 20 ) 9§ 60 S 3.1 2 0.6
. Phlebitis §
Thromtiophlebitis 51 1. a 0.5 S 0.9 14 2 3.6 1 1.0
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B. Relatioaships Between Smoking History and Selected

LV

Diagnoses - Females

ss, ees Sratistically significant relati

aship between amount smoked and relative risk p<.0S,

p<.0l, p<.002

Age 2.-04 Ae 2 65
Never Never
Smoked Low Smoking Nligh Smoking Smoked l Low Smoing High Smoking
No. of No. of Relative Nu. of Rclative | No. of ! of telative No. of Relative
visostic Category H-1CBA Codes | cCascs Cases Risk Cases Risk Cases }_ Casos Risk Cascs Risk
el tireun
reries & Adverse Effects) 800-999 S5 45 -- 39 -- 231 S oo 14 -~
. fiscases of Veins,
y~rhatics, & Qther
Ciavnlatory Diseases”
(cont,)
2. Varicose Veins of Lower
txtremitics 454 19 6 e.S 3 0.5 17 2 5. 0.0
3. Hemorrhoids 455 0.5 8 2.0 6 0 0.0 0.0
o of the Respiratory
Svtien 460-519 38 24 1.0 25 1.4 108 3 1.3 13 2.2
X, fite Upier Respiratory ' ) .
Iafee 160-47y 10 9 1.6 0.7 19 1 2.1 1 3.
B 450-486 8 1.5 9 2.1 44 1 1.2 4 1.
<ot
(o 489-496 9 3 e.s ? 1.7 30 0 0.0 S 2.6
D. Ciher Discascs of the
despiratory Svstes $09-519 11 S 0.5 s 1.0 18 1 3.5 Y 0.0
531-53¢ 16 7 1.8 14 2.1 38 2 2. 3 1.2
A, Ulcer ef Stomact 531 8 S 2.4 S 1.4 19 1 1.8 2 ) B
8. Ulcew of Dusdenua $32 s 2 1.6 7 3.6° 12 1 a7 0 0.0
Diagnrses (Excejit Controls
& Pregnancy) c01-799 1127 383 0.7 451 1.0 1400 75 22 S9 1.1









