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Comparison of Two Techniques to Obtain
Information on Pesticide Use from
Iowa Farmers by Interview

A. Blair, P. A. Stewart, B. Kross, L. Ogilvie, L. F. Burmeister, M, H, Ward, $.H. Zahm

Abstract

A methodologic study was conducted in Towa to evaluate the quality of information
on pesticide use provided by farmers and their spouses. Included in this project was an
assessment of the amount of detail farmers could provide in interviews regarding
agricultural use of pesticides and to evaluate whether a volunteer or probe interviewing
technique elicited the best response. Interviews were conducted with 203 farmers to
obtain information on type, amount, and timing of pesticides used. In the interviews
farmers first volunteered the names of pesticides they had used. Interviewers then
probed for possible use of pesticides not already mentioned, Probing yielded a
considerable number of additional positive responses, e.g., from 12% of the total
number of farmers reporting use of atrazine to 89% for chlordane. This indicates that
questionnaires based on an approach where farmers volunteered the names of
individual chemicals used, ie., provided names without interviewer prompts, are likely
to be less complete. Many farmers were able to provide information on ameunt of
pesticide purchased, application rate employed, and acres treated. A, larger proportion,
however, provided “don’t know” responses to the questions about amount of Ppesticide
purchased (6% to 27%) and amount of active ingredient used (7% to 20%).

Keywords, Pesticide§, Farmers, Epidemiology, Epidemiologic methods, Reliability,
Interviews, Surrogate respondents.

nterviews with farmers have been used in a number of cpidemiologic studies
Idesigned to evaluate cancer risks from agricultural pesticide eXposures

(Brown et al., 1990; Cantor et al., 1992; Hardell and Sandstrom, 1979,
Hoar et al., 1986; Pearce et al., 1986; Zahm et al., 1990). Farmers are knowledgeable
about pesticide use because this activity is an integral part of their farming operation
and has important economic consequences. Few studies, however, have evaluated the
amount of detail farmers can provide or the quality of information obtained from

interviews with farmers (Blair and Zahm, 1993). We conducted 2 metho‘dologic'

study among a stratified sample of Towa farmers to obtain information that could be
used in designing more reliable and accurate questionnaires for epidemiologic
investigations focusing on pesticide exposures, to evaluate results from different
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interviewing techniques, and to test the limits of farmers ability to respond by
seeking detailed information on pesticide practices.

Methods

Interviews were sought with 263 male Towa farmers aged 30 to 84, and 203 were
obtained (a response rate of 77%). Interviews averaged 100 min in length. The
details of the design of this project have been presented elsewhere (Blair et al.,
1995). Briefly, these 203 participants included 165 farmers interviewed from a
stratified, random sample of 225 farmers selected from a geographic grid to identify
farm locations for a study of nitrate contarnination of well water (Kross et al., 1993),
plus 38 additional farmers, selected on the basis of their proximity to the University
of lowa, who agreed to participate in the pesticide monitoring phase of the project.

In-person interviews with farmers were conducted during 1990 and 1991 using a
questionnaire specifically developed to solicit more information about their pesticide
use than had been attempted previously in epidemiologic investigations. In addition
to questions asked in previous epidemiologic investigations such as ever use and days
per year of use for 20 herbicides and 20 insecticides (typically using both trade and
common names), details were sought on use by decade, application techniques,
amount of active ingredient applied, amount purchased, container size, acres of crops
or number of livestock treated, equipment used, precautions taken, cleanup
techniques, accidents recalled, and occurrence of pesticide-related symptoms for three
commonly used herbicides, i.e., atrazine, alachlor, and 2,4-D. Information was also
collected on childhood farm activities, educational background, availability of records
on pesticides, and the subject’s knowledge and beliefs about pesticides and discase.

During the interview farmers were first asked to volunteer any pesticides they
used without the interviewer naming each chemical. After recording all pesticides
volunteered by the subject, the interviewers probed for use of the remaining
pesticides on the list by reading each one.

The proportion of “don’t know” responses for certain questions was used as an
indication of the subject’s ability to provide responses to various questions on
pesticide use, a technique which has been used in other methodologic projects
{Pickle et al., 1983). )

‘Frequency of use and other practices were analyzed as median days per year
because the distributions were not normal. The relationship between the proportion

of farmers requiring a probe and the prevalence of use was evaluated by Pearson
product-moment correlations.

Resplts

About 90% of the farmers were married, 33% had more than a high school
education, and 90% had been a farm operator for 10 or more years. Table 1 shows
reported use of major agricultural herbicides and insecticides. A larger percentage of
the subjects reported using herbicides [e.g., atrazine (88%), alachlor (89%) and 2,4-
D (95%)] than insecticides [e.g., terbufos (35%), carbofuran (28%), and phorate
(28%)]. The median number of days per year various pesticides were used was 4 or
less. For several chemicals (i.e., atrazine, dicamba, cyanazine, EPTC +, alachlor,
glyphosate, trifluralin, 2,4-D, terbufos, fonofos, carbofuran, chlorpyrifos, malathion
and phorate), however, some individual farmers reported use of 20 or more days per

. .year. The median number of days per year of use differed little between those who
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Table 1. Characteristics of reporte

Number (%)
Trade Name of Farmers  Percent That Pe
{Common Name) Reporting Use  Volunteer Use  fram
' B
Aatrex
(Atrazine) 179 (88) 88
Amiben
{Chlpramben) 96 (47) 51
Banvel
{Dicamba) 136 (67) 61
Basa,
(Ben%::n) 114 (56) 54
Bicep
(Atrazine/
Metolachlor) 39019 59
Bladex
{Cyanazinc) 151 (74) 72
Blazer
{Acifluorfen) 25012 40
Buctril
(Bromoxynil) 25 (12) 59
Conguest
(Glufosinate} 61(3) &7
Dual )
(Metolachlor) 93 (46) g2
Enadicane '
(EFTC 4 64(32) 64
Fusiladc
* (Fluazifop-
butyl) IB(19) 32
Lasso
(Alachlor) 180 (89) 81
Marksman
(Atmzine/
Dicamba} 21(10) 67
Poast
(Sethexydim) 48 (24) 44
Ramrod
(Propachler) 49 (24) 49
Roundup
(Glyphosate} 130 (643 k3
Treflan
(Trifluratin) 140 (69) 84
(2,4-D) 193 (95) 67
1
(Aldrin) 26{13) 35
(Chlordane) 11(5) 11
Counter
(Terbufos) 72(35) - 79
Dhyfonate
{Fonofos) A8 (24) 77
Furadan
" (Carbofuran) 57(28) 65
(Heptachlor) 10(5) 30
Lorsban
{Chlorpyrifos) 48 (24) 75
(Malathion) 26013 15
Thimet
(Phorate} 57 (28) 82
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Table 1. Characteristics of reported pesticide use by Yowa farmers {N = 203)
Median Median

Number (%) Daysper  Days per »
Trade Name of Farmers  Percent That Percent Yearfrom  Year from Major Crop Treated and -
(Common Name) Reporting Use  Volunteer Use  from a Probe  Volunteers Probes (% Used on That Crop)
Herbicides
Aatrex .
{Atrazine) 179 (88) 88 12 4 2 Com (90%%)
Amiben ‘
(Chlaramben) 96 (47) 51 49 3 2 Beans (74)
Banvel ! .
{Dicamba} 136 (67) 61 39 2 2 Com (81)
Basz; .
(Bcni:.::n) 114 (36} 54 46 2 2 Beans (85}
Bicep '
(Atrazine/
Metolachlor) 39019 59 41 3 3 Corn (75)
Bladex
(Cyanazine) 151 (74) 72 28 3 2 Com (89)
Blazer
(Acifluorfen) 25{12) 40 60 2 2 Beans {60)
Buetril
{Bromoxynil) 25(12) 59 41. 2 2 Com {79)
Conquest . )
(Glufosinatc} 6(3) 67 33 4 3 Com (32)
Dual
{Metolachlor) 93 (46) 82 18 4 4 Com (56}
Eradicanc
(EPTC +) 64(32) 64 36 2 2 Com {83)
Fusilade
{Fluazifop- )
butyl) 38(19) 32 68 1 2 Beans (68)
Lasso '
{Alachlor) 180 (89) 81 19 4 2 Corm (47)
Marksman Lo
(Atrazine/ o
Dicamha) 21(10) - 67 33 3 3 Com (62)
Poast
{Sethoxydim) 48 (24) 44 56 1 1 Beans (75)
Ramrod
{Propachlor) 49 (24) 49 51 3 3 Cora (71)
Roundup ’
(Glyphosate) . 130(84) 3 &9 2 2 Beans (32)
Treflan
(Trifluralin} 140 (69) 84 16 3 2 Beans (84)
(24-D) 193 (95) 67 a3 3 3 Com (48)
Insecticides
(Aldrin) 26(13) 33 65 3 2 Com (63)
(Chlordane) 11(5) 11 89 2 2 Buildings (25)
Counter
{Terbufas) 72(35) 7% 21 4 2 Corn (86)
Dyfonate
(Fonofos) 48 (24) 77 23 3 5 Corn (80)
Furadan
" (Carbofuran} 57(28) 65 35 3 4 Corn (81)
(Heprachlor) 10(5) 30 70 3 4 Other (54)
~ Lorsban )
{Chlorpyrifos) 48 (24) 75 25 5 4 Cormn (20)
(Malathion) 26{13) 15 85 2 1 Bins (34)
Thimet
(Phorate) 57(28) 82 18 4 4 Corn (83)
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volunteered information and those requiring a probe. For most pesticides, corn or
soybeans were the commodity most often treated. Exceptions occurred for
chlordane, malathion, and heptachlor where treatment of buildings, grain bins, and
other areas, were the more commonly reported uses, The proportion of farmers who
required a probe to recall use varied by pesticide, but it was similar for insecticides
(average of 44%) and herbicides (average of 40%). Among farmers who reported use
of the herbicides atrazine, metolachlor, alachlor, and trifluralin and the insecticides
terbufos, fonofos, and phorate, about 80% volunteered the information. Over 50% of
the users required a probe from the interviewer before mentioning they used the
herbicides acifluorfen, fluazifop-butyl, sethoxydim, propachlor, glyphosate and the
insecticides aldrin, chlordane, heptachlor, and malathion. The correlation between
the proportion requiring a probe and the reported prevalence of uge of pesticides was
r=0.56 (p < 0.01).

e also cvaluated the proportion of subjects volunteering information on the use
of individual pesticides by age, i.e., less than 50 and 50 Or more years old, to see if

similar for the two age groups -

Farmers were asked more detailed questions regarding three of the major
herbicides used in Towa, i.e., atrazine, alachlor, and 2,4-D: For each of these
chemicals, we asked in which calendar years the chemicals had been used by decade
from the 19505 to 1990s. The proportion of farmers who reported ever using these
herbicides by decade was 3% (N =8),27% (N = 64), 54% (N = 129), 57% (N = 138),
and 28% (N = 68) for the 1950s, 19605, 1970s, 1980s, and in 1990, respectively for
atrazing; 1% (N = 3), 11% (N = 27), 46% (N = 110), 57% (N = 138), and 12% (N=
30)for alachlor; and 209 (N = 47), 429 (N = 102), 69% (N = 165), 71% (N = 171),
and 47% (N = 114) for 2,4-D.The proportion of farmprs who reported that they had
used these pesticides every year from 1970 through 1990 was 25% for atrazine, 12%
for alachlor, and 40% for 2,4-D. The average number of hours Per year spent mixing
or applying atrazine, alachlor, and 2,4-D were 25,24,and 20 h, respectively.

Table 2 summarizes information obtained on the details of use for the three
herbicides in the 19605 and 1980s. Although, median values for the number of
pounds purchased and acres treated with atrazine increased from the 1960s to the
1980s, the rate of application of the active ingredient decreased. The rate of

Table 2. Median values for factors associated with use of three herbicides by Iowa farmers

in the 1960s and 1980s
1960s 19805

Atrazine  Alachlor 2,4-D Atrazine  Alachlpr 24-D
Pesticide Use Factor N=64) (N=29 (N=102) (N-= 138}  (N=138) (N=171)
Lb/acre of active ingredient 20 9.0 0.5 15 7.0 0.5
Lb purchased 200 700 NA 250 500 NA
Acres treated 135 100 %0 169 100 65
Acres treated per hour 10 5 10 15 5 15
Tank size in gajlons 200 150 200 400 200 200

* NA = not applicable because amounts purchased in gailons instead of pounds, -
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1960

Atrazine  Alach

Pesticide Use Factor (N=6) (N=:
Used <1(1) 0{C
Amount active ingredient used 13 (9) 20 (6
ount purchased 17 (12) 27 (8
Container size 12 (8) o0
Total acres treated 43} 7{2
Acres treated per hour 7(5) 7(2
Size of sprayer tank 4(3) kX))

"Percent of subjects reporting use of the chemical Iy
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a considerable increase in tank size related to atrazine .application between the 1960s
and 1980s, but little change for equipment used for alachlor and 2,4-D.

We evaluated the relationship between reported number of acres treated and’

amount of pesticide purchased. Only the corn/atrazine combination had sufficient
numbers for evaluation. The correlation was 0.37 (P < 0.001) for acres of corn
treated with atrazine and amount purchased in 1960 and 0.5¢ (P < 0.0001) for 1980,

The proportion of “don’t know” responses to selected questions was used to
evaluate the ability of farmers to provide detailed information on pesticide use
(table 3). Farmers had little difficulty responding to the questions on whether they
ever applied the herbicide, acres treated, and size of the spray tank (“don’t know”
responscs were generally less than 5% with a range from 0% to 7%). More subjects
had difficulty recalling the amount of active ingredient applied and amount
purchased with the proportion of “don’t know” responses typically 10% or greater
(range from 3% to 27%). There were fewer “don’t know” responses regarding
herbicide use in the 1980s than during the 1960s.

As part of the effort to evaluate the reliability of the responses provided we asked
the interviewers and the subjects to rate their confidence in the answers provided on
various topics (table 4). Farmers felt they could report on most of the arcas addressed
fairly accurately or very accurately. Their confidence was lower regarding the
accuracy of pesticide use in the 19603 {47% fairly or very accurate) than in the 1980s
(89% fairly or very aceurate). They also indicated that the total number of hours they
worked with herbicides each year was difficult to recall. Interviewers indicated they
were fairly confident of the information provided by 90% of the subjects.

Discussion

Interviews with farmers have long been used to obtain information on
agricultural cherical use for agricultural and health purposes. The U.S. Department
of Agricultural (USDA) has used interviews with farmers to obtain information on
acres of specific crops or livestock being treated with pesticides, chemical applied,
amount applied, form of the purchased concentrate, application method, and the
target pest (Andrilenas, 1974; Eichers et al., 1978; Duffy, 1983). These surveys
typically seck information on pesticide use during the most recent calendar year and
farmers can provide such information quite accurately. Epidemiologic studies of
chronic diseases have also used interviews to obtain information about farmer’s use
of pesticides (Hoar al., 1986; Brown et al,, 1990; Zahm et al., 1992; Cantor et al.,
1992}, but these surveys seek information remote in time (often for the subject’s

Table 3. Percent*® and {number) of “don’t know” responses to detailed questions
on herbicide application in the 1960s and 19805

19605 1980s

Atrazine  Alachlor  2,4-D Atrazine  Alachlor 2,4-D
Pesticide Use Factor MN=64) (N=27) (N-= 102) (N=138) (N= 138) (N=171
Used <1 (1) 0{m) 0(0) 0(0) <1 (1) 0 (0)
Amount active ingredient used 13 (9) 20 (6} 19 (20) 7-(10) 16 {23) 15 (25)
Amount purchased 17 1) 27(8) 10 (11) 6 {8) 11 (16} 3
Container size 12 (8) 00 1(1) <1 (1) <1 (1) <1 (1)
Total acres treated 4{3) 7(D (1) <1 (1) <1{1) 3¢(3)
Acres treated pet hour 7(5) 702 33 2{3 0(0) 6 (10)
Size of sprayer tank 4(3) 3 1(1) 0{0) 0(0) ()]
*Percent of subjects reporting use of the chemical being evaluated,
Journal of Agricuttural Dafety and Health 5(4):229-235 233
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Table 4. Interviewer and farmer assessment of the quality of responses provided
during the interview

Very Fairly NotToe Best Not
Accurate  Accurate Accurate Guess Applicable

Questionnaire Section

Farmers

Year of birth and education 100 0 0 0 0
Current crop production 68 23 0 1 18
Historical crop production 51 46 2 2 0
Pesticides used in 1960s 1 36 14 2 37
Pesticides used in 1980s 30 59 3 0 8
Crop insecticides used in 1960s 7 16 6 2 71
Crop insecticides used in 1980s 16 30 1 0 53
Livestock insecticides used in 19605 6 15 7 1 71
Livestock insecticides used in 1980s 13 25 2 1 60
Total hours you worked with herbicides 4 67 17 10 2
Questions about spray equipment 46 41 2 2 10
Questions about pesticide spills 49 38 2 1 10
Health symptoms associated with use of pesticides 58 41 1 1 0
Frequency of washing after pesticide use 42 54 2 0 2
Overall questionnaire 17 78 3 1 1
Interviewers

Subject’s farm history 43 51 6 1 0
Overall quality of information provided 30 61 8 1 0

entire farming career). The amount of detail farmers can provide regarding pesticide
activities many years in the past and the reliability and accuracy of these responses
has not been carefully evaluated. Concerns about farmer's ability to recall details
about work practices for years in the past may account for the absence of such
detailed questions in epidemiologic investigations. Detailed information is required,
however, if we are to improve exposure assessment in epidemiologic investigations
(Blair et al., 1989). This methodologic study was designed to obtain data on how
much detail farmers could provide about pesticide used years in the past and to
evaluate the utility of different interviewing procedures.

Because the number of pesticides available for use by farmers may be quite large,
investigators might prefer to use an open ended or volunteer approach to obtain
information. Providing probes by reading a long kst of chemicals is quite time
consuming. In a volunteer approach, individuals are asked to provide the names of
pesticides used without prompting from the interviewer. This technique shortens the
Interview because most subjects will have used only a few of the pesticides ever on
the market. We found, however, that some pesticides are poorly ascertained by the
volunteer approach. More commonly used pesticides were more likely to be recalled
without a probe. We found the correlation between proportion only reported by
probing and total number of farmers reporting use was 0.56. Over 40% of the
farmers reporting use of chioramben, bentazon, atrazine/metalochlor, acifluorfen,
bromozynil, fluazifop-butyl, sethoxydim, propachlor, glyphosate, aldrin, chlordane,
heptachlor, and malathion did not indicate they used these chemicals in the
volunteer portion of the interview. Thus, a sizable fraction of users responded
positively only after a probe by the interviewer. An under-ascertzinment of this
magnitude would seriously diminish study power and would bias estimates of
relative risk toward the null because a sizable fraction of the individuals classified as
unexposed would, in fact, be exposed. In such situations with so much
misclassification, the comparison is to a large extent between exposed and exposed,

"« instead of exposed and unexposed. Obviously this is undesirable, It would appear,
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7 16 6 2 71
16 30 1 0 53

6 15 7 1 71
13 25 2 1 60

4 67 17 10 2
46 41 2 2 10
49 38 2 1 10
58 1 1 1 0
42 54 2 0 2
17 78 3 1 1
43 51 6 1 0
30 61 8 1 0

il farmers can provide regarding pesticide
eliability and accuracy of these responses
ns about farmer’s ability to recall details
st may account for the absence of such
gations. Detailed information is required,
sessment in epidemiologic investigations
dy was designed to obtain data on how
pesticide used years in the past and to
' procedures.
ole for use by farmers may be quite Jarge,
ended or volunteer approach to obtain
 a long list of chemicals is quite time
duals are asked to provide the names of
interviewer, This technique shortens the
ised only a few of the pesticides ever on
-pesticides are poorly ascertained by the
esticides were more likely to be recalled
1 between proportion only reported by
orting use was 0.56. Over 40% of the
azon, atrazine/metalochlor, acifluorfen,
opachlor, glyphosate, aldrin, chlordane,
ate they used these chemicals in the
a sizable fraction of users responded
iewer. An under-ascertainment of this
y power and would bias estimates of
¢ fraction of the individuals classified as
- In such situations with so much
e extent between exposed and exposed,
ly this is undesirable, It would appear,
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therefore, that for some pesticides subjects must be directly asked about the chemical
of interest in order to identify many users and to avoid under reporting. The

In Towa, corn and soybeans are routinely treated with herbicides, but less
frequently with insecticides, For example, in 1990 over 95% of the acres of corn and
soybeans in Towa were treated with herbicides, byt only about 35% of the corn with
insecticides (Hartzler and Wintersteen, 1991). Farmers in our survey also reported
that most crop pesticides were used on corn or soybeans,

Most farmers provided information on amount of active ingredient applied per

mean of 6.2 in our study). Although we did not ask for the amount of active
ingzedient per acre by crop, the rate reported here (i.e., 6.2) is betwesn that reported
on corn and soybeans in the Extension Service Survey. The difference for reported
atrazine application rates for our study and the Extension Service Survey, however, is

substantial, given that atrazine is used almost entirely on corn, Obvicusly if one is to

critical issue is the amount of exposure misclassification introduced. A poor
surrogate, even if ascertained with great validity, could introduce more
misclassification than a direct indicator measured Jess accurately,

Journal of Agricultural Safety and Health 2(4):229-255 235
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