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NOTIFICATION OF PESTICIDE POISONING:

Knowledge, Attitudes and Practices of Doctors
in the Rural Western Cape

Abstract

Objective: To evaluate the impact of a surveillance intervention on
the knowledge, attitudes and practices of rural doctors in the
Western Cape.

Study Design: Intervention study. Comparison of subjects in an
index area in the Western Cape with those of a control before and
after an intervention aimed at improving notification of pesticide
poisoning.

Subjects: Doctors in private and public practice who provide pri-
mary or secondary care services to victims of pesticide poisoning.
Main Outcome Measures: Knowledge, attitudes and reported
practices relating to the diagnosis, management and notification of
pesticide poisoning,.

Results: An increase in awareness of pesticide poisoning as a notifi-
able condition was achieved in the intervention area, particularly
for non-hospital doctors, as was an increase in the number of
reported pesticide poisonings diagnosed in the preceding year in
both intervention and control areas. Doctors in the intervention
area also appeared to improve their perceptions as to the main
causes of pesticide poisoning, However, none of the other mea-
sures of knowledge, attitude or practice were improved, including
the percentage of poisonings that were notified. Obstacles to noti-
fication included excessive paperwork, poor contact with health
authority staff and previous experience of lack of feedback in noti-
ficd cases. The intervention appeared to address the last problem
but failed to address the other main reasons.

Conclusion; Limited objectives of increasing awareness of pesti-
cide poisoning as a notifiable condition (and of increasing practi-
tioner’s diagnostic index of suspicion for pesticide poisoning) may
be achievable with a relatively low input surveillance intervention.
However, other strategies may be more fruitful in improving notifi-
cation in rural areas. Attention needs to be paid to improving the
orientation of rural practitioners to the prevention of pesticide poi-
soning.

Key words: pesticide poisoning, surveillance, general practition-
ers, notification

ublic health surveillance has been identified as a key element

in the control of acute pesticide poisoning'. In South Africa,

pesticide poisoning (PP) is a notifiable condition and approx-
imately 280 cases were notified nationally over the past two years,
with a case fatality rate of about 4%, However, under-reporting of
poisoning is well documented® with estimates of the proportion of
poisonings reported from 5% to 20%'. Rural health care providers
are key personnel in the public health control of pesticide poison-
ing™”. In South Africa, the importance of this role has recently
been reinforced by two measures in terms of the Occupational

Health and Safety Act.

1. Doctors are now obliged to report to the Inspector of Labour
any medical conditions in their patients which they believed to
be caused by workplace exposure';

2. The Hazardous Chemical Substances Act obliges employers to
institute medical monitoring of farm workers exposed to

London L, MB ChB, DOH, BSc Hons (Epidem), MD, MMed
(Comm Health), Dept of Community Health, University of
Cape Town, Private Bag Rondebosch 7700;

Bailie R, MB ChB, M Phil (MCH), MRCGP (NZ), FFCH (SA),
FAFPHM, MD, National Centre for Epidemiology and
Population Health, Australian National University,
Canberra.

= Provision of free cholinesterase testing (red blood cell).
*  Mailing of a laminated information brochure covering:
- the reasons for, and importance of, notification;
- simple and relevant clinical information for diagnosis and
management of pesticide poisoning;
- an explanation of the project;
- advice on how to arrange cholinesterase testing.

*  Mailing of relevant journal articles on pesticide poisoning,

* In parallel to the above, mailing of a supporting letter from
the Regional Director of Health.

* Telephonic follow-up after the mailing to:

- remind doctors of the goals of the project and encourage
their participation;

- ensure that the doctors had received the information pack-
age and to resend, if necessary.

*  During the study period, immediate feedback from local
authority health service Environmental Health Officers to
doctors notifying pesticide poisoning .

* Towards the end of the study period, a personal visit by one
of the investigators to doctors working in the rural areas out-
side of Worcester and providing an interim report on the pro-
ject results.

Table I: A surveillance intervention to improve pesticide
poisoning notification by rural doctors, 1994-5.

cholinesterase-inhibiting compounds and other hazardous

chemicals used in agriculture'.

Given that organophosphate and carbamate pesticides (the
main cholinesterase-inhibiting agrichemicals) are the most widely
used farm chemicals, with serious potential for adverse acute
health effects in the Western Cape*"?, cholinesterase testing by
rural health care providers is likely to be increasingly linked to
effective surveillance activities regarding pesticides™.

However, little is known about the awareness, skills and man-
agement practices of rural practitioners in South Africa in relation
to pesticide poisoning and how this impacts on surveillance data
in the country. To address this gap, an intervention study was car-
ried out in the Worcester farming region in the Western Cape over
the period 1994-1995. The study aimed to improve notification of
pesticide poisoning in order to gain a more complete epidemiolog-
ical profile and to inform improved prevention programmes.

Elements of the intervention targeted at local practitioners are
summarised in the accompanying Table 1. Provision of information
aimed at encouraging pesticide poisoning notification and the pro-
vision of a free service for cholinesterase testing for all suspects
formed the core of the intervention. The expectation was that the
availability of free cholinesterase testing would improve accurate
diagnosis and therefore improve notification. The epidemiological
profile of poisonings found in the intervention area is described
elsewhere", while this paper focuses on the impact of the inter-
vention on the knowledge, attitudes and practices of doctors in
the study areas.

Methods

The rural farming districts of the Hex River Valley and Rawsonville
that fall within the jurisdiction of the Health Department of the
Bree Rivier Regional Services Council (surrounding Worcester)
were chosen as the intervention area and the rural farming areas
around Paarl as the control. The study population included all doc-
tors in the study areas who were potentially able to provide prima-
ry or secondary care services to victims of pesticide poisoning
draining from the study areas. Included in the population were
general practitioners, physicians and paediatricians in both private
and public practice in Paarl (control), Worcester, De Doorns,
Touws Rivier and Rawsonville (intervention).

SAFP Vol 20 No 1 - JANUARY 1999 @



Notification of pesticide poisoning

Both intervention and control areas are intensive farming
regions and have previously been shown to report a significant
proportion of pesticide poisonings in the province®. Their geo-
graphical separation by distance and a large mountain range were
expected to limit contamination in the design. Both areas have
regional hospitals providing equivalent emergency and laboratory
services, with similar referral networks between private and pub-
lic sector doctors.

The study was conducted as a community trial with the inter-
vention being carried out in Worcester and environs (intervention
area) during 1994 to June 1995. Doctors were interviewed before
(intervention area in March 1993 and control area in August 1993)
and after the intervention as implemented (October 1995).
Interviews were conducted telephonically by medical students
using a semi-structured questionnaire. The questionnaire used for
evaluation was identical in all cases, except for the baseline evalua-
tion of doctors in the control arca where five out of 40 questions
used in the rest of the study were not included and nine additional
questions were asked.

The sampling frame was assembled from telephonic listings in
the regional telephone directory. Doctors who were no longer
practising or whose speciality was not compatible with seeing
cases of pesticide poisoning, were excluded (eg, radiologists, sur-
geons). Doctors working in casualty departments at the secondary
level hospitals in the two areas were included in the sampling
frame.

Data were captured and analysed on the Epi-Info version 6.01.
Summary scores were calculated for correct knowledge of the
notifiability of four listed and two non-listed conditions and for
knowledge of symptoms of organophosphate poisoning (seven
symptoms were presented as options, of which two were incor-
rect). Comparisons of knowledge, knowledge scores, attitudes and
reported practices were made between intervention and control
doctors after the intervention, paired comparisons between inter-
ventions and controls for changes in KAPs, as well as comparisons
of cross-sectional shifts in KAP outcomes. Separate analyses were
run excluding hospital doctors, but are only reported if the results
differ substantively from results for the overall sample.

Results

Response rates in the study varied widely. In the intervention area,
the response rate at baseline (1993) was 92% (n=50) while at the
follow up it was 73% (n=40). In the control area, response rate at
baseline (1993) was 53% (n=34) while at the follow up it was 71%
(n=48). There was considerable flux of doctors in the samples,
with only 39% of the intervention doctors (n=46 at bascline) and
56% of the control doctors (n=18) being contactable at follow up.
This was partly due to doctors moving in and out of the area, or
doctors being away at the time of the survey and having locums
running the practices. Full-time hospital staff comprised a larger
proportion of the sample in the intervention area (22% at baseline
and 31% post intervention) than in the control are (17% at bascline
and 6% post intervention). The difference in proportion of hospital
doctors between areas was statistically significant (Chi-Squared =
5.15; p = 0.02) although the difference from baseline to post-inter-
vention was not.

Compliance with the intervention was measured indirectly by
asking about aspects of the intervention. Of the 29 Worcester
respondents in 1995, 55% reported receiving continuing medical
education materials in the past year, while the equivalent for Paarl
doctors was 12%. Reported easy availability of cholinesterase test-
ing increased from 50% to 83% among intervention doctors, while
that for the control area went up from 6% to 35%.

Table 11 summarises findings for knowledge, attitude and prac-
tice among doctors in the control and intervention areas.
Improved awareness of the notifiability of pesticide poisoning was
found in 1995 for the intervention area as compared to the control
(OR=4.14; 95% CI=0.89-21.85). This difference was more striking
when full-time hospital staff were excluded from analysis. All 20
doctors in full-time or part-time private practice reported aware-
ness of the notifiability of pesticide poisoning in the intervention
arca compared to 21 of the 32 private practitioners in the control
arca (Fisher's exact p=0.002).
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Baseline  Post Intervention
w93 P93 W95 P95
(n=46) (n=18) (n=29) (n=34)
KNOWLEDGE
% who know that pesticide
poisoning was notifiable 76.1 77.8 89.7 67.6
ATTITUDE
% reporting that PP*
should be notifiable 89.7 n/a 91.2 91.4
% reporting that they
NEVER get feedback 75.6 92.6 88.9 91.3
on notifications (n=45) (n=14) (n=27) (n=23)
% reporting that lack
of feedback influenced 57.8 15.4 32.0 45.0
their notification practice  (n=43) (n=13) (n=25) (n=20)
PRACTICE
% reporting ever
diagnosing PP 826 500 96.6 79.4

% reporting ever requesting
a cholinesterase test 59.1 11.1 724 32.3
% who reported notifying all

PPs they saw (n=those who  45.5
saw any PPs)

50.0 44.4 25.0
(n=6) (n=18) (n=16)

W - Worcester » P - Paarl « *PP - pesticide poisoning
n/a - question not asked in 1993 survey

Table II: Knowledge, attitude and practice of doctors regard-
ing pesticides and notifiability of pesticide poisoning.

Baseline  Post Intervention
w93 P93 W95 P95
Ignorance of notifiability 9 5 4 5
Paperwork 5 1 3 1
Difficulty contacting the
local authority 1 0 1 1
Neo notification forms 2 0 2 3
Patient was referred on 3 0 5 2
Diagnosis mild/uncertain 0 0 0 2
Lack of feedback 3 0 0 2
Didn’t make primary
diagnosis 1 0 0 1
Forgot 2 1 0 0

Table I1I: Reasons for failure to notify pesticide poisoning.

There was also a non-significant improvement in awareness of
the notifiability of pesticide poisoning from pre-intervention to
postintervention in the intervention are (OR=2.72; 95% CI 0.60-
13.97), which, again, was significant when excluding hospital doc-
tors (Fisher's exact p=0.009). This improvement was not the case
for the control area, where the reported awareness in fact
decreased stightly from 1993 to 1995 (Table II).

Overall knowledge of the notifiability of other conditions was
no different between groups or between study periods.
Knowledge related to other aspects of pesticides showed no obvi-
ous effect from the intervention. In particular, there were no sig-
nificant differences for knowledge score for symptoms of
organophosphate poisoning, either as an overall index or for indi-
vidual symptoms.

In both groups at baseline and post-intervention, there was a
high percentage who reported a lack of feedback following notifi-
cation (at least 75%). Even though there was a slight increase in
reporting of lack of feedback in the intervention area, there was a
decline for doctors in the intervention area reporting that a lack of
feedback influenced their propensity to notify - from 57.8% in
1993 to 32.0% in 1995 (p=0.04).

The proportion of doctors that reported diagnosing PP in the
preceding year increased slightly in both groups (OR for interven-
tion arca 1.79; 95% Cl 0.63-5.14; OR for control area 1.80; 95% CI
0.50-7.31) and the number of doctors ever reporting the diagnosis
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of pesticide poisoning increased in the intervention area
(OR=5.89; 95% CI 0.66-135.17). Moreover, the mean number of
poisonings reported in the past year increased in both groups
(from 2.6 to 4.6 in the intervention area, p=0.11; from 0.6 to 2.4 in
the control, p=0.19) although thesc difference were not statistical-
ly significant.

Doctors’ perceptions of the usual circumstances surrounding
pesticide poisoning appeared to shift substantially in the interven-
tion area. Comparisons post to pre-baseline showed that doctors
identified more intentional (21% vs 9%) and domestic accidents
(59% vs 33%), and fewer occupational (58% vs 21%) causes (Chi-
Squared = 10.0; p<0.053).

The percentage of these doctors who confirmed notifying
their cases remained the same in the intervention area at just
under 50% and dropped in the control areca where the numbers
were very small. The reasons given for not notifying pesticide poi-
soning are summarised in Table III.

Discussion

The most important finding from this study related to improved
awareness of the notifiability of pesticide poisoning in the inter-
vention group, both when compared with the control post-inter-
vention, and when compared to bascline awareness before the
intervention, particularly when restricting analysis to doctors out-
side of full-time hospital practice. The intervention appears to
have an effect specific to pesticide awareness because awareness
did not improve in the control area, nor did median scores for
knowledge of other notifiable conditions (for example, measles)
increase in the intervention area. Moreover, these findings were
made from an already relatively high bascline level of awareness in
the intervention area (76.1%), supporting our contention that
there was probably a real effect from the intervention. In contrast,
none of the other measures of knowledge (knowledge of types of
hazardous pesticides used and symptoms and treatment of OP poi-
soning) appeared to benefit from the intervention. It is possible
that such information requires more targeted types of continuing
education for rural practitioners' .

Of concern is the high number of doctors reporting a lack of
feedback following notification in both areas, but particularly
where this was reported in the study area after intervention. Rapid
and timeous feedback to doctors was seen as an important sub-
text to the intervention yet this failed to appear as an important
determinant of practitioner in the survey. This may have been due
to real difficulties in establishing feedback to notifying practition-
ers or due to differing perceptions amongst notifiers and environ-
mental health officers as to what constitutes appropriate feedback.
An analogous situation exists regarding the follow up of pesticide
poisoning, where difference of opinion exist*'” as to whether the
mere writing up of the investigation report constitutes a sufficient
or adequate public health response to a pesticide poisoning.

Despite this, it was apparent that doctors in the intervention
area were less likely to report that poor feedback was instrumental
in their reasons for not notifying, perhaps suggesting that at a func-
tional level, feedback had improved in the study area. The use of
qualitative study designs might better answer this important health
services research question.

In the question asked only in the Paarl survey in 1993, respon-
dents were adamant that the responsibility for prevention of pesti-
cide poisoning lay mainly with farmers (14 out of 18 respondents).
Only one identified doctors as having any responsibility for pre-
vention, while in four cases, nurses were identified, and in seven
cases other government departments, such as Labour or
Agriculture. This finding provides an insight into the possible lack
of orientation of rural (predominantly general) practitioners
towards primary prevention of pesticide poisoning.

Doctors in the intervention area appeared to shift their percep-
tions of the usual circumstances of pesticide poisoning. The pat-
tern they reported in 1995 appears to approximate more closely
the patterns found on review of notification in the region than
either the baseline patterns in the intervention area or at both
cross-sections in the control area. It may well reflect that doctors
were more closely aware of the real circumstances operating in
the area. However, it should be borne in mind that mild cases (or

chronic cases) did not appear to be picked up in this study, and
their inclusion might substantially alter the apparent patterns of
circumstances surrounding pesticide-related morbidity.

While the proportion of doctors reporting having made the
diagnosis of pesticide poisoning increased after the intervention, it
occurred in both intervention and control areas, as did the propor-
tion reporting ever requesting cholinesterase testing. This may be
due to a number of factors, including possible greater usage of pes-
ticides with greater morbidity impacts in the region, greater gener-
ic awareness amongst rural practitioners (for example, as a result
of greater coverage of pesticide hazards in the South African med-
ical literature - see, for example references 2, 3, 6, 12, 13, 17, 18)
or due to a “Hawthorne effect” where practitioners are made more
aware simply as a result of the survey and therefore tend to have a
higher index of suspicion. In either of the latter two cases, these
would be desirable results, although we have no evidence to sup-
port or disprove these explanations.

However, there was no increase in the proportion reporting
that they notified all the poisonings they saw, despite the presence
of increased awareness reported by doctors in the intervention
arca. This is a disappointing finding, given the objectives of the
intervention. While lack of feedback and “forgetfulness” were not
reported as reasons for failure to notify in the intervention area in
1995 (Table III), there were a number of other reasons that are
cause for concern: unavailability of forms (n=2), difficulty in reach-
ing the local authority (n=1) and excessive paperwork (n=3).
Moreover, five doctors reported that because they referred the
patient to a hospital, they did not notify. This was explicitly identi-
fied as the motivation to make cholinesterase tests available to GPs
to encourage them to notify immediately, and reflects a partial fail-
ure of the intervention.

One possible adverse result of the study was the finding that
the percentage of doctors reporting that the minimum criteria for
notification included biochemical confirmation actually increased
in the intervention area from 17.4% to 34.5%. This may be an
undesirable outcome as it discourages GPs from notifying where
cholinesterase testing is not freely available, particularly given the
fact that pesticide poisoning may be notified on clinical grounds
alone.

In summary, this study has suggested that intervention with
rural practitioners at relatively low inputs, may achieve a limited
improvement in awareness of pesticide poisoning as a notifiable
condition, improvement in feedback to practitioners following
notification, a clearer awareness of typical circumstances sur-
rounding pesticide poisoning in the region and, possibly, an
increased index of diagnostic suspicion amongst rural practition-
ers. The practitioner-orientated continuous education materials
developed in this study may, therefore, be useful in other parts of
the country. However, no improvements were demonstrated for
attitudes, or practices related specifically to notification, and some
key impediments to notification appear not to have been influ-
enced by the intervention. Greater attention ought to be directed
to the load of paperwork and to the failure to notify as a result of
referring patients to hospitals. It appears that the free
cholinesterase testing service is not substantially used and did not
improve notification practices.

The development of a district health system for South Africa is
going to challenge health planners to develop mechanisms to
achieve greater cooperation between primary care practitioners in
private sector and public health services, particularly in rural
arcas. Based on this study, public health managers might want to
consider carefully the value of expending scarce resources on
improving the notification rates of rural doctors. Perhaps, more
limited and achievable objectives in relation to practitioner behav-
iours, such as simply raising awareness or diagnostic indices of sus-
picion, would be preferable, and other methods to improve pas-
sive or active surveillance could be pursued. Moreover, the limited
orientation of rural practitioners towards prevention appears to be
an issue in this study, and warrants further exploration.
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BOOKS FOR THE GP

he Academy is proud to be able to
provide its members with special dis-

counts on a number of interesting |

books for the family physician. The books
that are currently available through the
Journal office are:

1. Skills for communication with
patients by Jonathan Silverman, Suzan
Kurts, Juliet Draper

This book explores in detail the specific
skills of doctor-patient communication and
provides comprehensive evidence of the
improvement that these skills can make to
health outcomes and everyday clinical
practice. It is unique in providing a securc
platform of core skills which represent the
foundations for doctor-patient communica-
tion in every circumstance. It examines
how to use these skills in the medical inter-
view and is essential reading for learners,
facilitators and programme directors.

2. Teaching and earning communica-
tion skills in medicine by Suzan Kurts,
Jonathan Sitverman and Juliet Draper
This book provides essential skills material
to facilitators and programme directors to

plan, develop and facilitate communication |

programmes and for learners to participate
more effectively. It presents the individual
skills that form a core content of communi-
cation skills programmes, explores in-
depth specific teaching and learning meth-

ods and the evidence that substantiates the |

use, and examines how to construct com-
munication skills curricula in practice.

3. Research Methods in Primary Care
Edited by Yvonne Carter and Cathryn
Thomas

This book has numerous contributors and
deals with such questions as why research
must be undertaken in primary care, how
to identify a research question, writing a
research proposal and getting funded. It
explores different research methods as

well as questionnaire design. Decoding and
analysis of data and the interpretation of
research studies are also discussed. The
importance of the establishment of
research ethic committees and the role of
the nurse and primary care research is
well-presented.

4. Relating to the Relatives — Breaking
Bad News, Communication and
Support by Thurstan Brewin, Margaret
Sparchott

This book is intended for all those who not
only have to give bad news but who are
also keen to give as much help and support
as possible to participant families - both
immediately and during remission, relapse,
terminal illness, dying or grieving.
Although it concentrates on the somewhat
neglected interests of relatives, much of it
is very relevant to the care of patients. It is
of use in a hospital environment and in pri-
mary care, and readers including doctors,
nurses, social workers and spiritual advi-
sors will evaluate both when they are in
training and perhaps especially in the years
after qualification.

5. Sexual Abuse of Children —
Understanding, Intervention and

| Prevention Editor Diana Rielly

Public horror at the realisation that chil-
dren are so widely abused is coupled with
demands for appropriate action by those
responsible for their care. Very few profes-
sionals are trained to cope with the distress
it can cause, but society is now expecting
them to do so. This book will help parents
who are confused and concerned, but it is
aimed primarily at doctors, nurses, health
visitors, teachers and social workers, the
police and members of the legal profes-
sion. It will help them to understand the
problem and develop the necessary skills
and sensitivity to deal with the victims of
abuse.
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