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Influence of education and occupation on knowledge about
diabetes control

R. MEHROTRA, SARITA BAlAl, D. KUMAR, K. r. SINGH

ABSTRACT
83ckground. A global epidemic of diabetes has been

predicted during the first quarter of the twenty-first century, with
a substantial increase in its prevalence in India. Good manage-
ment of diabetes is a necessary step towards its control and blood
glucose testing forms an integral part of this. This study was
undertaken to assess the importance of education and occupation
in relation to knowledge about good control of diabetes.
Methods. Perception patterns regarding methods for testing

blood glucose and metabolic control were assessed by the direct
interview method in 793 patients with type 2 diabetes. Patients'
knowledge levels were compared for different educational and
occupational categories using the Normal test (z-test) and the
Student's t-test,
Results. The difference between the mean ages of men and

women diabetics was not significant (p >0.1). It was found that
46.7% of the subjects were aware of the importance of blood
glucose testing. Awareness regarding the importance of
microalbuminuria, lipid profile and glycosylated haemoglobin
was observed in 24.1 %, 15.5% and 7.6% of patients,
respectively. A positive impact of education on overall know-
ledge levels was observed. However, no definite relationship was
found between knowledge and occupation.
Conclusion. There was a total lack of knowledge regarding

self-care of diabetes in all educational and occupational catego-
ries (including patients who were qualified doctors). This calls for
an urgent need to create greater public awareness. This study may
serve as a guideline for developing an educational package for
different subsections of the community.
Natl Med J India 2000; 13:293-6

INTRODUCTION
India has the dubious distinction of being the country with the
largest number of diabetic individuals and the greatest predicted
increase in the prevalence of diabetes (200% between 1995 and
2005).1 Recent reports suggest that while the prevalence of diabe-
tes in Indians in rural areas remains low (2%-5 %),2the prevalence
in urban areas ranges from 8.2%2 to 9.1%.3 A 5-year follow up
study in Chennai found the prevalence to have risen from 8.2% to
11.6%.4
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Modem diabetic care calls for a team approach with the patient
functioning as an autonomous member of the team. Blood glucose
testing, a life-long requirement for a diabetic, is the cornerstone on
which treatment and management rests. This study was under-
taken to assess the importance of education and occupation in
relation to knowledge about good control of diabetes.

METHODS
A total of793 type 2 diabetics (490 men, 303 women) attending
the diabetes clinic at the Swaroop Rani Nehru Hospital,
Allahabad, Uttar Pradesh, were included in the study. Patients
were selected randomly by the systematic sampling technique
from the patients attending the clinic. The respondents were
interviewed prior to imparting any health education to assess
their knowledge regarding metabolic control. Information re-
garding the duration of diabetes, demographic characteristics of
patients, knowledge of various parameters such as blood glucose
testing, glycosylated haemoglobin (HbAI c), microalbuminuria,
lipid profile, urine glucose and fundus examination was collected
using a pretested and precoded questionnaire designed on the
basis of a pilot survey. The questionnaire included 20 multiple
choice questions concerning various parameters of metabolic
control. A unit score was assigned for every correct answer and
an aggregate score calculated for each respondent to evaluate the
overall level of knowledge.

Elementary tests of significance such as the Chi-square test for
testing the association between various factors and the t-test for
testing the significance of differences among mean scores were
used to assess knowledge in relation to various factors. The 95%
confidence intervals (CI) for mean scores were also calculated.

RESULTS
The mean ages of men and women patients interviewed were 50.7
and 49.7 years, respectively, with an overall mean of 50.3 years.
No significant difference (p>O.I) was found between the mean
ages of men and women. Regarding the education level, 38.1 %
patients were graduates or postgraduates followed by 27.1 % who
were illiterate or barely literate. Among the diabetics assessed,
323 (40.7%) belonged to the service class followed by 232
(29.3%) housewives. Table! shows the mean knowledge scores in
relation to socio-demographic characteristics of the study group.
Table II shows awareness levels in relation to literacy and occu-
pation. Out of 793 patients, 47.3% did not know whether good
control of blood glucose helped in preventing complications. The
majority of patients (65.1 %) were of the opinion that even water
cannot be taken prior to testing for fasting blood glucose (FBG).
Awareness of HbA

I
) and lipid profile was also unsatisfactory.

Only 7.6% and 15.5% of patients, respectively, were aware of
these two tests.
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TABLE 1. Mean knowledge scores in relation to socio-demographic characteristics

Characteristic n (%) Mean (SD) age (in years) Mean score 95% CI for mean score

Gender
Men 490 (61.8) 50.7 (11.49) 7.1 (6.84, 7.40)
Women 303 (38.2) 49.7 (10.65) 6.8 (6.53,7.16)

Literacy
Illiterate/Just literate 218 (27.5) 49.6 (11.48) 6.9 (6.63,7.32)
Primary school 96 (12.1) 53.2 (11.26) 5.8 (5.20, 6.22)
High schoollIntermediate 177 (22.3) 51.3 (9.95) 6.4 (6.21,7.59)
GraduateIPostgraduate 302 (38.1) 49.6 (11.35) 7.7 (7.29,8.42)

Occupation
Housewife 232 (29.3) 50.8 (10.87) 7.4 (6.67,8.15)
Cultivator 58 (7.3) 48.8 (13.90) 6.7 (6.35, 7.09)
Own business 140 (17.6) 50:7 (12.59) 6.6 (6.05, 6.87)
Service 323 (40.7) 50.1 (10.76) 7.5 (7.19,7.91)
Doctor 8 (1.0) 54.9 (9.16) 10.0 (7.84, 13.4)
Otherprofessions 32 (4.3) 47.3 (7.69) 6.6 (5.51,8.19)

Total 793 (100) 50.3 (11.18) 7.0 (6.91,7.23)

TABLE II. Percentage of awareness levels in relation to literacy and occupation

Literacy/occupational status n Relevance of good Water intake HbA,c Lipid profile
control inpreventing prior to fasting

complications blood glucose

EducationaL status
Illiterate/Just literate 218 45.9 31.6 6.9 14.7
Primary school 96 29.2 26.1 3.1 7.3
HighschoollIntermediate 177 41.8 29.4 5.1 9.6
GraduateIPostgraduate 302 57.3 45.0 10.9 22.2
Occupation

Housewife 232 41.4 28.4 5.2 9.0
Cultivator 58 27.6 32.7 5.2 19.0
Ownbusiness 140 45.0 36.4 7.1 12.8
Service 323 54.2 40.2 8.9 18.9
Doctor 8 87.5 12.5 37.5 75.0

Otherprofessions 32 56.2 31.2 9.4 18.7
Total 793 375 (47.3%) 277 (34.9%) 60 (7.6%) 123 (15.5%)

TABLE III. Knowledge levels in relation to literacy (All figures are percentages)

Itemsjudged Illiterate Primary school Highschool/ Graduate/ Total
Intermediate Postgraduate

(n=218) (n=96) (n=I77) (n=302) (n=793)

Tests required for optimum glucose control 65.8 63.5 65.5 70.5 67.5
Ideal interval between FBG and PPBG 64.2 58.3 58.2 63.5 61.9
Dinner prior to FBG 74.8 55.2 60.4 78.8 70.7
Type of meal/glucose prior to PPBG 63.8 61.4 70.0 77.8 71.6
Medication on day oftest 50.0 45.8 46.9 57.9 51.8
Interval between meal and PPBG 76.2 72.9 71.2 85.0 78.1
Frequency of testing HbAIe 11.5 12.5 6.8 7.3 8.9
Glucose intake prior to PPBG for diagnosis/monitoring 14.7 8.3 10.2 26.2 17.3
Significance ofmicroalbuminuria 6.0 3.1 8.4 15.2 9.7
Frequency of testing microalbuminuria 7.4 3.1 9.7 12.9 8.8
Second urine sample for testing urine glucose 5.0 2.1 5.1 3.9 6.3
Frequency of fundus examination 27.1 14.6 18.1 36.7 27.2

Table III shows knowledge levels in relation to education.
Overall, 67.5% of patients had a correct knowledge of the need for
testing both FBG and postprandial blood glucose (PPBG) for
monitoring control. Most of the patients in all educational catego-

ries knew that for monitoring urine glucose, the second and not the
first urine sample should be used. Know ledge regarding frequency
of testing HbA1c' microalbuminuria and eye examination was poor
in all educational categories. A highly significant difference
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TABLEIV. Knowledge levels in relation to occupation (All figures are percentages)

Itemsjudged Housewife Cultivator Own business Service Doctor Others Total
(n=232) (n=58) (n=140) (n=323) (n=8) (n=32) (n=793)

Tests required for optimum glucose control 68.1 74.1 65.7 70.0 87.5 50.0 67.5
Ideal interval between FBG and PPBG 65.5 50.0 53.6 65.0 87.5 50.8 61.9
Dinner prior to FBG 70.7 48.3 62.9 73.4 75.0 65.6 70.7
Type of meal/glucose prior to PPBG 72.0 63.8 70.7 73.1 75.0 68.7 71.6
Medication on day of test 54.7 43.1 48.6 52.9 75.0 29.6 51.8
Interval between meal and PPBG 79.3 63.8 75.0 79.6 62.5 56.3 78.1
Frequency of testing HbA,c 6.0 22.4 7.9 8.4 25.0 12.5 8.9
Glucose intake prior to PPBG for diagnosis/monitoring 13.8 17.2 16.6 19.2 12.5 28.1 17.3
Significance of rnicroalburninuria 7.4 6.9 7.1 11.4 50.0 15.6 9.7
Frequency of testing rnicroalburninuria 6.0 12.1 7.1 10.2 25.0 12.5 8.8
Second urine sample for testing urine gl ucose 3.5 5.2 5.0 9.3 6.2 6.3
Frequency of fundus examination 24.1 25.9 24.3 31.9 37.5 15.6 27.2

(p<O.OOI)was observed in the knowledge of illiterate patients
compared to graduate or postgraduate patients regarding all the
factors assessed. Irrespective of educational status, most of the
patients had a reasonably good knowledge of the tests required for
optimum control, ideal time interval between tests and methodol-
ogy of testing.

Knowledge levels in relation to occupation are shown in Table
IV. No definite trend of knowledge based on occupation was
observed. Eight subjects were qualified doctors. As expected,
their knowledge was better compared to those belonging to other
occupational categories, yet it was suboptimal. None of the
doctors was aware of the fact that PPBG may at times be lower than
the FBG. The majority of subjects in all occupational categories
(barring doctors) had an unsatisfactory knowledge of HbA,c'
relevance of glucose intake for initial diagnosis versus monitoring
of diabetes and the usefulness of early detection of diabetic
retinopathy and nephropathy. Even among qualified doctors,
information about the frequency of testing HbA,c' significance of
post-glucose load PPBG, microalbuminuria and second versus
first urine sample testing for glucose was poor. The majority of
cultivators (74.1%) were aware that both FBG and PPBG should
be tested for monitoring control while the majority of housewives
(79.3%), businessmen (75%) and patients belonging to the service
class (79.6%) were aware ofthe time interval between a meal and
testing for PPBG.

DISCUSSION
In all the areas listed for knowledge of and awareness about
control of diabetes mellitus, it was found that both attributes were
suboptimal in all the educational and occupational groups. This
could be explained by the widespread illiteracy (74.7%) in Uttar
Pradesh. However, in the study by Gopalan et al. 5 from
Pondicherry, 40% of patients had little or no education.

Regarding occupational categories, a majority of the patients
who answered the questionnaire correctly belonged to the service
class or were housewives. As can be expected in this part ofIndia,
most of the patients were illiterate, closely followed by graduates.
This probably reflects the demography of the disease occurrence
in our population.

Surprisingly, the knowledge levels of housewives and the
service class were not dissimilar, with that of housewives being
relatively better. This could possibly be explained by the wider
exposure of housewives to cable television and the print media, as
they spend more time at home and probably absorb more know-
ledge, as compared to the other groups.

Awareness that good control of diabetes helps in preventing
long term complications was a key factor. Most of the subjects
who answered this question correctly could answer the other
questions correctly as well.

Knowledge about the significance of HbA,c in monitoring
diabetes was highly associated (p<O.OO1)with the knowledge that
other factors such as lipid profile, urine examination and oph-
thalmic examination were also important for the prevention of
complications.

Farmers and illiterate patients were aware that both FBG and
PPBG should be tested, but not of the ideal time interval. On the
other hand, housewives and service class patients knew about the
time interval but not that testing for both FBG and PPBG was
required. This could be explained by the partial knowledge of the
study subjects. Illiterate patients when instructed that both tests
were important believed it, but the literate group felt that only one
test (either FBG or PPBG) was adequate for the monitoring of
diabetes.

Doctors need to be educated in order to ensure that their advice
regarding treatment is uniform. Interestingly, theknowledgelevel
of medical doctors, who were also diabetics, were not significantly
different from that of non-doctors. However, the sample size was
too small to permit us to draw any firm conclusions. A larger study
is underway to confirm this observation.

More than half of the patients studied did not know whether
good long term control of diabetes prevents complications, thereby
suggesting a lack of motivation towards this goal. Gopalan et al.5
reported that over half the patients studied did not consider that
diabetes requires life-long care and treatment. It is essential that
a diabetic realizes this and knows the nature of his disease."

Knowledge regarding individual complications was equally
abysmal. The majority of patients did not know about
micro albuminuria or the frequency of testing. Only one-quarter of
them knew that fundus evaluation should be performed once a year
and 85% did not know the significance of lipid profile estimation.
Less than 10% were aware about HbA,c and its frequency of
testing. In all the areas of self-care assessed, knowledge was far
from satisfactory.

In this study, we could pinpoint several lacunae in both the
existing knowledge and awareness patterns of self-care in diabe-
tes. Identification of the learning needs of patients can be a good
starting point for a diabetes education programme.' There is an
urgent need for greater public awareness about all aspects of
diabetes. We suggest that along with educating patients, their
relatives should also be taught the importance of good glycaemic
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control for the prevention of complications of diabetes. In India,
relatives are a major influence in motivating patients to control
their disease.

An educational package geared towards specific occupational
groups should be formulated, keeping in mind the infrastructural
and cost limitations of our population. Providing education
programmes is only half the battle. Imparting education regarding
diabetes using effective models should be an ongoing process to
achieve the desired goal. Continuous efforts are being made to
organize frequent education camps in our institute, covering
various aspects of diabetes such as blood glucose monitoring,
nutrition and prevention of complications.
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Acinetobacter infection in neurosurgical intensive care
patients

A. SURI, A. K. MAHAPATRA, A. KAPIL

ABSTRACT
B3ckground This study was performed to analyse the

incidence of Acinetobacter infections in neurosurgical patients in
the postoperative period.
Hethods. Two thousand three hundred and twenty postop-

erative cranial neurosurgical intensive care unit (ICU) patients
were studied from March 1995 to August 1996; 419 patients
had a variety of infections and 42 patients had multiple
infections. Acinetobacter was isolated in 103 patients (24.6%
of total patients infected and 4.4% of total patients analysed).
Statistical analyses were performed to identify the risk factors,
antibiotic sensitivity and outcome of therapy of Acinetobacter
infection.
Results. Acinetobacter infection was not significantly related

to the length of hospital stay prior to surgery but was related
significantly to the length of stay in the ICU after surgery.
Acinetobacter was isolated from sputum/tracheal secretions in
47/103 (45.6%), followed by cerebrospinal fluid [24/103
(23.3%)], urine [15/103 (14.56%)] and blood [15/103
(11.65%)]. Acinetobacterinfection was present in 54 (3.21 %)
of 1680 patients who had undergone routine/elective surgery
and in 49 (7.66%) of 640 patients following emergency
surgery. Elective/supportive ventilation for >5 days, external
ventricular cerebrospinal fluid drainage for >5 days, intracranial
pressure monitoring and prolonged indwelling Foley's urinary
catheter during the perioperative period were independent risk
factors (p <0.005). Acinetobacter isolated from sputurn/tra-

cheal secretions were mostly sensitive to amikacin, cefotaxime
and ceftriaxone; while those grown from the cerebrospinal fluid
were more often sensitive to ciprofloxacin, amikacin and
netilmycin. Twenty-four patients succumbed to Acinetobacter
infection; in 11 of these patients the organism was resistant to all
antibiotics.
Conclusion. Acinetobacter is an important nosocomial infec-

tion in neurosurgical intensive care patients.
Natl Med J India 2000; 13:296-300

INTRODUCTION
In recent years, organisms of the genus Acinetobacter have
increasingly been associated with hospital infection. I These non-
fermentative, aerobic, Gram-negative coccobacilli are commen-
sals in the skin and throat and are commonly isolated from
unsterile fluids and a moist environment. Until the mid-1970s, they
were rarely implicated as a cause of infection. In the last two
decades, a number of nosocomial outbreaks have been reported.
The most common site of infection is the respiratory tract.>?
However, infection in the blood, urinary tract and other sites has
also been described.w-" Nosocomial meningitis due to
Acinetobacter is much less common. We found only 17 reports
describing 66 cases in the English language literature of the last
30 years. Most of these were sporadic reports with small clusters
of patients.

During 1995-96, we noticed an increasing number of
Acinetobacter isolates in patients admitted to the Department of
Neurosurgery, All India Institute of Medical Sciences, New Delhi


