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ABSTRACT

The polycystic ovary disease/syndrome (PCOD/PCOS) is the most
common cause of menstrual irregularity, hirsutism and anovulatory
infertility in women. The clinical spectrum in subjects with PCOS varies
widely from mild hyperandrogenism with apparently regular menses to
more severe disorder with menstrual abnormalities, anovulatory infertility,
and other metabolic disorders. The discovery of hyperinsulinemic insulin
resistance in PCOS along with other metabolic alterations and
consequences has added new dimensions.

Despite accumulation of vast data on clinical manifestations and
the laboratory and experimental studies, the primary defect or etiology has
remained an enigma and a subject of interest over the past six decades.
Numerous hypotheses have been proposed and plethora of treatment
regimens suggested, arising from lack of agreement among investigators.

In order to resolve the differences in the views of different
investigators/experts on PCOS, a meeting was organized jointly by NIH
and NICHD, U.S.A. in 1990 for developing a concensus. But no consensus
was reached. A second meeting of experts was held in October 1997; but
no progress was made. In 2003, a Revised Consensus Workshop was
organized in Rotterdam. The Netherlands. According to this revised
diagnostic criteria, the presence of any two out of the following three would
suffice: 1) Oligo-lor anovulation, 2) Clinical and/or biochemical signs of
hyperandrogenism, 3) Polycystic ovaries, and exclusion of other etiologies.
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In the light of the above, the proper course probably would be to
make the basic diagnosis of PCOS according to the 2003 Revised
Concensus. However, because of the wide heterogeneity in
etiopathogenesis and clinico-pathological manifestations, the existence of
multi-system endochnopathy comprising constellation of varying signs and
symptom has to be always kept in mind. Therefore, these subjects would
need to be properly categorized based on clinico-pathological findings,
and they should receive specific treatments based on etio-pathological
findings and their priority needs. A major emphasis should also be given
for preventive care.

Keywords: PCOS, PCOD, Hyperandrogenism, Insulin resistance,
Anovulation, and Menstrual irregularity.

A critical review of the literature reveals that polycystic ovarian
disease/syndrome (PCOD/PCOS) is the most common endochnopathy in women
and it is the most common cause of menstrual irregularity, hirsutism and
anovulatory infertility in females. The clinical spectrum in subjects with PCOD
varies from mild hyperandrogenism with apparently regular menses to more severe
disorder with manifestations of menstrual disorders, hyperandrogenism causing
hirsutism, acne and virilisation (rarely), anovulatory infertility, obesity and other
metabolic disorders at the other end of the spectrum. The primary cause or defect
is unknown; it is associated with diverse etiology or pathologic physiology. Thus,
it is not possible to remove the cause; the treatment is symptomatic and varies with
the associated clinico-pathological conditions. Despite accumulation of vast data
on clinical manifestations and the laboratory and experimental studies, the primary
defect or etiology has remained an enigma and a subject of interest over the past
six decades. Abnormalities of numerous organ systems have been implicated such
as the ovary, hypothalamic -pituitary axis, the adrenal cortex, the thyroid, the
adipose tissue and the compensatory hyperinsulinemia due to insulin resistance,
but the underlying cause has not been identified. These have produced abundance
of theories and plethora of treatment regimens. The situation is complicated by
complexity of pathophysiological interactions, the heterogeneity of clinical
expressions and by the failure of investigators to agree on a common definition and
diagnostic criteria1-8.

The actual prevalence rate is not known; it varies with the type of the
subjects being studied and the diagnostic criteria applied9-12.

127



Furthermore, the long-term deleterious sequelae now emerging may demand
suppression of the syndrome in earlier life1316. Being the most prevalent multi-
system endochnopathy among the women further elucidation of basic pathogenesis
would be very important to allow the application of more specific and successful
modalities of treatment, both therapeutic and preventive.

CURRENT STATE OF KNOWLEDGE

Pathologic Physiology and Etio-Pathogenesis

The problem of polycystic ovarian disease/syndrome (PCOD/PCOS) has
been the subject of research studies over the past six decades. Earlier, the diagnosis
of polycystic ovaries was being made mainly on the basis of clinical
manifestations such as infrequent ovulation or anovulation with associated
menstrual abnormalities and signs of hyperandrogenism with or without obesity.
Many could detect enlarged ovaries on pelvic examination; sometimes these were
confirmed at laparotomy which was primarily intended for wedge resection of the
ovary. With the availability and use of laparoscopy and culdoscopy the diagnosis
became easier.

Following the first report of elevated blood levels of luteinizing hormone
(LH) in PCOS subjects in 1958, it was considered to be a criterion for diagnosis,
and the availability of radio-immunoassays in 1971 stimulated reliance on
biochemical diagnosis of PCOS. Subsequently, PCOS has been reported also in
association with normal blood levels of LH. However, it should be pointed out that
since LH secretion occurs in pulsatile mode, any rise in LH may be missed if
proper sampling in blood collection is not followed. Nevertheless, in a good
proportion of women with PCOS a rise in the blood level of LH and/or and
increase of LH: FSH ratio are observed and these are considered to be important
diagnostic criteria17'18.

In 1981 there was the first report on ultrasound (US) findings in PCOD
subjects. Adams et al refined and critically defined the diagnostic criteria by pelvic
ultrasound for PCOS19. Early ultrasonography with contact B - Scanners was too
crude to detect the ovarian morphology associated with PCOS. With the advent of
Real-time Grey Sector
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Scanners, particularly the transvaginal scanner, it became possible to obtain very
clear pictures of PCO by non-invasive means20. The ultrasound presentation
appeared remarkably close to ovarian appearance on cut section, and comparison
between laparoscopic and ultrasound diagnosis showed excellent correlation.
Steady improvements in resolution and availability of transvaginal ultrasound had
led to widespread use of this technology. The US is now being routinely used in
many centres and is standard in UK for diagnosis of PCOS. Subsequently, with the
availability of power Doppler it has become possible to measure the degree of
stromal hyperaemia which has some correlation with androgen production2123.

The Source and Role of Hyperandrogenism

Since 1950s a large number of scientific studies had been carried out for
understanding the pathologic physiology/pathogenesis of PCOD, and the main
focus was on finding the cause of hirsutism or hyperandrogenism. These studies
comprised: (a) measurement of various urinary steroids before and after adrenal
suppression and ovarian stimulation, (b) estimation of steroid contents of the
ovarian tissue and ovarian venous blood and (c) in vitro incubation of ovarian
slices with various radio-labelled steroid precursors. Available evidences indicated
that the sources of abnormal androgens could be the ovary or the adrenal24 or both.
In the ovary two types of enzyme defects or dysfunction were suggested - a) 3p-
hydroxy steroid dehydrogenase (3p-HSD) deficiency and b) aromatase defect. As a
result, excess amounts of dehydroepiandrosterone (DHEA) and androstenedione
were produced25-11. These are relatively weak androgens. However, when these
were administered to normal human volunteers, these increased the blood levels of
testosterone, the most potent androgen, through peripheral conversion28. All these
findings adequately explain the cause of hyperandrogenism producing hirsutism,
acne etc. in PCOS subjects; but it does not provide any answer to why and how
polycystic changes occur in the ovary.

For finding an answer to the above question, Roy et al29 administered
DHEA and androstenedione to growing adult female rats and produced cystic
changes in the ovary. This was the first experimental evidence for possible etio-
pathogenic role of androgens in the
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development of PCOs. They propounded the hypothesis that high levels of
androgens, secreted by the ovary or the adrenal cortex or both, probably modified
the pattern of FSH and LH secretion of the pituitary. This led to chronic
anovulation and thus exposing the ovaries to sustained gonadotropin action. Added
to this, androgens probably modify the response of ovaries/ovarian follicles to
gonadotropins, leading to polycystic changes in the ovary.

PCOs have been produced in experimental animals by hypothalamic
lesions, continuous illumination, induced hypothyroidism with or without
administration of hCG, and by administration of steroid hormones such as
testosterone, dehydroepiandrosterone (DHEA), androstenedione and estradiol2932.
All the above conditions have been associated with persistent anovulation.
Clinically, PCOS have been found in association with increased secretion of
androgen from the ovary or the adrenal or both, in classical and non-classical
congenital adrenal hyperplasia (CAH), hyperprolactinemia, hypothyroidism,
hypothalamic amenorrhea, Cushing's syndrome, virilizing adrenal or ovarian
tumor, hyperthecosis of the ovary and hyperinsulinemic insulin resistance33"36. In
all these clinical conditions there is chronic anovulation or oligo-ovulation.

According to Barbieri37, during 1964-1990 more than 4500 articles
focussing on PCOS and/or hyperandrogenism have been published. Subsequently
to-date, additional large number of publications have appeared. In majority of
PCOS subjects with hyperandrogenism, there is chronic anovulation or oligo-
ovulation. All these observations, lend strong support to the hypothesis
propounded by Roy et al in 196229. In a vast majority of subjects, this concept
appears to be valid.

In more recent studies by Abbott et al it has been reported that
experimentally induced prenatal androgenization of female rhesus monkeys exhibit
ovarian endocrinological features that closely resemble those found in women with
PCOS3839. These include: hyperandrogenism, anovulation with hyperinsulinemia,
high blood level of LH and enlarged multi-follicular ovaries. These findings also
implicate the etio-pathogenic role of androgen in PCOs. It may be pointed out that
unlike other experimental animals, the rhesus monkeys share important similarities
in reproductive and physiological traits with the human.
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Alterations in Gonadotropin Secretion and Anovulation

As discussed earlier, hyperandrogenism may cause alteration in
gonadotropin secretion pattern and this leads to anovulation. In PCOS anovulation
is usually chronic and is manifested as oligomenorrhea or amenorrhea of
perimenarcheal onset. Nevertheless, a history of regular menses is also possible.
However, the accuracy of self-reported menstrual regularity may vary, and thus
assessment of anovulation becomes most difficult aspect of diagnosis. But daily
maintenance of basal body temperature (BBT) chart could be very useful; and if
needed, measurement of blood progesterone level during luteal phase may clarify
the position further. In fact, some women who report normal menses may be
anovulatory; some recent prospective study has clearly demonstrated this40. The
occurrence of regular ovulatory menses may appear contradictory to our original
definition of PCOS. But it is well to point out that it is now accepted that a subset
of women with this syndrome with typical polycystic ovaries on ultrasonography
may experience ovulation4142.

As mentioned earlier, the most common form of gonadotropin alterations in
PCOS are elevated blood levels of LH and an increase in LH/FSH ratio1718. The
onset of anovulation and the initial rise in LH secretion may be due to the altered
steroid hormone feedback on the hypothalamic-pituitary axis, and probably also'by
the hyperinsulinemia acting at the hypothalamic-pituitary level, whenever it is
present. The elevated LH stimulates androgen secretion by the theca cells within
the ovarian follicles, and these get converted to estrogen within the grannulosa
cells by the aromatase activity under the action of FSH. As a result, there is
increased secretion of both androgen and estrogen from the ovaries in PCOS. A
part of the elevated blood androgen is converted into estrogen by peripheral
aromatase activity, resulting in higher circulating estrogen which may be partly or
mainly responsible for sustained increase in LH level by its positive feedback
action at the hypothalamic-pituitary level.

The above contention is strongly supported by the results of hormonal
studies in anovulatory PCOS subjects carried out before and after laparoscopic
ovarian diathermy43. Before the surgery, the blood levels of LH, testosterone and
estrogen were elevated. Following the
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operation, the levels of LH, testosterone and estrogen were decreased and
the FSH was increased. Subsequently, 81 per cent of these women became
ovulatory. Thus, it is clearly evident that abnormal secretion of ovarian steroid
hormones plays a major role in sustained alterations in the secretion of
gonadotropins from the pituitary, leading to chronic anovulation.

With chronic anovulation associated with PCOS, the blood level of
estrogen may be elevated and this may, at least partially, be responsible for
increasing LH secretion. Sustained rise in estrogen may also increase prolactin
secretion, and unopposed estrogen action causes endometrial hyperplasia. The
latter condition, if remains untreated, may increase the risk of endometrial
carcinoma. There is some suggestion that high level of LH in early follicular phase
may cause early maturation of oocytes, which on ageing may resist fertilization or
may become more susceptible to early abortion after fertilization.

In the above context then, how to explain the occurrence of PCOS in some
apparently normo-ovulatory women? In such cases the high concentration of
androgens within the ovarian follicles probably accelerate follicular growth by
augmenting FSH receptor expression. As a result, multiple follicles start growing.
But because of relative FSH deficiency, its threshold level is not reached in many
follicles and their further growth is arrested and they become atretic. This may
possibly increase the rate of follicular atresia and thus producing polycystic
appearance. But some folliculogenesis and follicular development continue to
occur and the ovulatory process is completed. Further, the level of androgen in
peripheral or systemic circulation may not be adequate enough to alter
gonadotropin secretions, and thus ovulation is not disrupted.

It may be noted that even in ovulatory women with PCOS some hormonal
abnormalities are present. There is hyperandrogenism, presumably with elevated
intraovarian androgen, and often there is insulin resistance with compensatory
hyperinsulinemia. Sometimes, luteal phase defect may also be seen. All these
associated abnormalities may affect the quality of oocyte development and
contribute to their infertility. (Roy, unpublished). Although these women are
ovulatory, it would be important
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to treat them for hyperandrogenism and/or hyperinsulinemia before
attempting for fertility.

Insulin Resistance and Its Role

A further milestone has been added after the discovery of the association of
PCOS with insulin resistance and compensatory hyperinsulinemia364447. Insulin
resistance is defined as an impaired biological response to either exogenous or
endogenous insulin. The concept of insulin resistance should apply to any of the
biological actions of insulin, and might include its effects on carbohydrate, lipid
and protein metabolism, vascular endothelial functions and gene expression48.

For the measurement of insulin resistance, the following three methods
have been given the most attention:

a) The euglycemic insulin clamp;
b) The minimal model; and
c) Fasting blood insulin level.

The first two are much more elaborate research methods and not suitable for wider
clinical use. From a clinical perspective, the most practical way and most powerful
indicator of assessing insulin resistance would seem to be the measurement of
insulin in plasma in the fasting state and/or after a glucose load. We have been
mainly following measurement of blood levels of giucose and insulin in the fasting
state and/or after glucose load. This has been found to be quite sensitive and
convenient approach for detecting hyper-insulinemic insulin resistance. In the
majority of our patients blood level of fasting insulin is normal, but after glucose
load it shows exaggerated response in many.

There are evidences to indicate that hyperinsulinemia probably acts at
multiple sites4950. These include: a) the hypothalamic-pituitary axis, b) the liver, c)
the ovary and probably also d) the adrenal cortex. Acting at the higher level it
stimulates LH secretion. In the liver it decreases production of sex hormone
binding protein (SHBP) and IGF-1 binding protein; these result in an increase in
free androgen in the blood and an increase in free IGF-1 in the ovary. Within the
ovary, it promotes
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secretion of androgen either acting directly on the stromal and theca cells,
or through potentiating the actions of LH and IGF-1.

According to some investigators dysregulation in androgen biosynthesis in
the ovary (and sometimes also in the adrenal cortex) is the basic endochnopathy in
the most of the PCOS cases51'52. This involves augmentation in the activities of the
enzyme cytochrome P450-17a, which catalyses the activities of two enzyme
systems i.e. 17-hydroxylase and 17,20 lyase. All these induce hyperandrogenism
which then, many feel, produce abnormalities in gonadotropin secretion and
anovulation leading to development of PCOs. These lend further support to the
hypothesis originally propounded by Roy et al29.

Insulin resistance and hyperinsulinemia and are presently considered risk
factors in the development of atherosclerosis. Hyperinsulinemia may cause a rise
in serum triglycerides and lower the level of high-density lipoprotein cholesterol
(HDLC), and may play an etiological role in the development of hypertension. It
also elevates the level of plasminogen activator inhibitor (PAI), the major inhibitor
of fibrinolysis. The PAI is an independent risk factor for atherosclerosis.
Hyperinsulinemia increases the risk of cardiovascular diseases4950. Thus, the
metabolic disorders associated with PCOS alongwith their long-term sequelae have
added new dimensions to the investigation and management of PCOS.

The term insulin resistance should not be confused with the concept of
Insulin Resistance Syndrome" (IRS) or Syndrome X53. The latter is a constellation
of associated clinical and laboratory findings, consisting of glucose intolerance,
central obesity, dyslipidemia (increased triglycerides, decreased HDLC, increased
LDLC), hypertension, increased prothombotic and anti-fibrinolytic factors, and
predilections for atherosclerotic vascular disease. There is a number of other
insulin -resistance conditions with special clinical presentations (e.g. PCOS,
pregnancy, glucocorticoid therapy) that may not include all the features of the
insulin resistant syndrome (IRS).

Hyperinsulinemia has been reported to be associated with acanthosis
nigricans, which is characterized by development of velvety hyperpigmented
patches on the skin noted in armpits, back and sides of
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the neck, skin folds and pressor points465455. This is believed to be due to
the action of insulin on the IGF receptors in the skin. The presence of the triad -
hyperandrogenism (HA), insulin resistance (IR) and acanthosis nigricans (AN) is
named as "HAIRAN" syndrome.

Acanthosis nigricans (AN) may be seen in about 10 to 15 per cent of PCOS
subjects. AN may sometimes appear much earlier than the onset of
hyperandrogenism or PCOS; it may appear in prepubertal years. We had seen one
11 year old girl who had intense hyperpigmentation (AN); there was no sign of any
pubic or axillary hair growth or breast development. Her fasting blood insulin level
was quite high and after glucose load it showed very exaggerated response. She
had been put on metformin therapy, and the importance of preventive care has
been explained to her parents.

Obesity

About 50 per cent of women with PCOS are obese5657. This obesity is
usually of android type, with increased waist-to-hip ratios. In the presence of
obesity, insulin resistance is worsened and the risk of diabetes and cardiovascular
diseases increase. Therefore, the treatment of obesity should be a major focus of
preventive health care for women with PCOS. However, in such patients weight
loss is difficult to achieve. This may in part be due to an impairment of adipocyte
lipolysis, which in turn is linked with insulin resistance58.

Definition and Diagnostic Considerations: Diverse Views

There is probably no single symptom that defines polycystic ovary
syndrome, except anovulation or oligo-ovulation during menstrual cycles. About
52 per cent of women with PCOs have some evidence of elevated male sex
hormones such as increased body hair or hirsutism. About 45 per cent have some
irregularity of the menstrual cycle. There is no one good diagnostic biochemical
test for PCOS. Some of the findings include increased testosterone and
androstenedione, decreased binding protein for sex hormones and increased ratio
of serum LH:FSH. On ultrasound (US), the follicular number is the most widely
used and most reproducible parameter in describing polycystic ovaries. Most
investigators require a minimum of 10 echo-free cyst, 2-8 mm in diameter in each
ovary. The
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ovarian volume is often increased, averaging 1:5 to 3 times the normal
means, and the majority shows an increase in ovarian stromal density. In general,
the finding of multiple small cysts in a single plane of the ovary is considered most
characteristic of polycystic ovaries, particularly if these cysts are peripherally
arranged in the so-called "pearl necklace" configuration. Although the US findings
that constitute PCOS are generally agreed upon, the significance of these findings
is not. Many normal women have this finding on ultrasound. On the other hand,
some women with clinical diagnosis of PCOS apparently lack one or more
ultrasound features of the syndrome, but such a negative study should not preclude
the diagnosis.

As mentioned earlier, over the decades, numerous hypotheses have been
proposed and plethora of treatment regimens suggested, arising from lack of
agreement among the investigators. There is still no agreement in regard to
whether it would be called "PCOD" or "PCOS" and literature is replete with study
reports in two different streams under two different titles. Goldzieher1, one of the
pioneers who prefers to call it PCOD, stated, "its characteristic signs and
symptoms are not found with sufficient consistencies to justify the designation of
the syndrome". On the other hand, the arguments of those investigators who prefer
to call it PCOS are as follows. A different term is probably needed to describe the
complex reproductive symptoms in women currently referred to as PCOS, and
Lobo59 prefers to call it "hyperandrogenic chronic anovulation". He feels that
whatever it is called, PCOS is not technically a "disease' which has certain
characteristic features, but is more accurately a 'syndrome' i.e., a set of symptoms
or a symptom complex. In addition, now a number of other terminologies have
appeared in the literature. These are polycystic ovary (PCO), polycystic appearing
ovary (PAO), multicystic or multifollicular ovaries, polyfollicular ovaries,
hyperthecosis of the ovary, functional ovarian hyperandrogenism etc.59'61. Though
these are seemingly different definitions, they may not be totally unrelated. There
are evidences to indicate that these are probably being seen and described at
different stages of development of a full-blown disease or syndrome, which is
currently being viewed as a multi-system endochnopathy.

PAO/PCO has been described as a condition showing cystic changes in the
ovary, but there are no clinical and/or laboratory
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manifestation of a fully developed syndrome. PCO has been found in
apparently normal ovulatory women. Although few population studies have been
done, PCO may be a common finding in upto 20-25 per cent women and it is first
noted in childhood and early adolescence. A question is often asked whether the
PCO noted on ultrasound represents a pathologic finding. Some feel that it would
be inappropriate to describe a condition as common as PCO as pathological; but at
the same time PCO with irregular menses and hirsutism may not be totally normal.
Furthermore, it is impossible to predict whether or not PCO with normal cycles
would later on develop cycle irregularity and/or infertility. Only longitudinal
prospective studies could provide an answer. Interestingly, it has been reported that
PAO women present some characteristics of PCOS (polycystic ovaries, insulin
resistance, and increased follicular response to gonadotropins), while other
important features of PCOS (hyperandrogenism, chronic anovulation, elevated LH
level) are absent60. They consider it is possible that similar genetic defects are
present both in PAO and PCOS women.

First Concensus Conference (1990)62

In order to resolve the differences in the views of different
investigators/experts on PCOD, a conference was organized jointly by the National
Institute of Health and the National Institute of Child Health and Human
Development (NIH/NICHD), USA in 1990. But no concensus was reached. Only
half of the participants agreed on any specific criteria, which included hyper-
androgenemia, menstrual dysfunction, elevated LH and polycystic ovaries on
ultrasound. Some working definition was developed as follows: A patient with
PCOS must have (a) ovulatory dysfunction and (b) evidence of hyperandrogenism
clinically or by laboratory means, but no other cause of hyperandrogenism such as
congenital adrenal hyperplasia, Cushing's syndrome, and virilizing ovarian or
adrenal tumour. The laboratory and radiographic studies are important in excluding
other causes of these symptoms. Menstrual abnormalities, often with peri-
menarcheal onset, are the most common finding among women with PCOS.
Although several investigators have used this working definition arid published the
results of some controlled studies, considerable controversy remains regarding the
definition of PCOS63.
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Hyperandrogenism has been considered important for the diagnosis of
PCOS. But detection of hyperandrogenemia may be difficult. Biochemical
detection of hyperandrogenism will suggest a diagnosis of PCOS in some non-
hirsute women with ovulatory dysfunction. Conversely, failure to detect
hyperandrogenimia in hirsute women does not rule out the diagnosis of PCOS.
There are considerable differences in the manifestations of hyperandrogenism
among different ethnic groups6465. This has been found to be more common among
the Americans and Italians and very less among the Japanese. Similar differences
are also observed among various population groups of different ethnic origin in
India. Although the ovary is the main source of hyperandrogenemia, a subset of
women with PCOS have adrenal androgen excess, usually showing mild elevation
of androstenedione and dehydroepiandrosterone. This may be demonstrated in
basal levels or by dynamic testing after ACTH stimulation. It is well established
from different studies over the decades that in a significant sub-group of patients
adrenal gland seems to contribute to hyperandrogenism24'33-64'66'67. However,
Lewis63 feels if there is "evidence that the adrenal gland is the main source of
androgen production it dictates another diagnosis". This viewpoint is not accepted
by other investigators, including the senior author (SR) having long experience in
this field. In the concept of PCOS being a multi-system endochnopathy, elevated
androgen level from the adrenal gland is well fitted. Hypersecretion of androgen
from the ovary and/or adrenal gland may be due to dysregulation of the enzyme
cytochrome P450c 17a mainly in the ovary and in some cases also in the adrenal.
This may be caused by elevated LH and/or insulin levels.

Some feel that ultrasound is not required for the diagnosis of PCOS, nor
does it provide sufficient evidence to make a diagnosis in the absence of other
findings. However, most studies show an association between the ultrasound
features of PCOS and hyperandrogenism or ovulatory dysfunction. This
observation suggests that polycystic ovary may represent a risk factor (or a fore-
runner) for development of the fullblown disorder.

Second Expert Group Meeting (1997)68

In October 1997 there was another meeting of the experts during ASRM's
53rd Annual Meeting, and they discussed the complexity in the diagnosis and
treatment of PCOS. In this meeting some of the
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participants of the earlier NIH meeting were also present. Some of them
stated that there was little agreement in NIH meeting in 1990. There was only a
general agreement' that they were probably not dealing with a single disease entity.

In this meeting, Dr. Andrea Dunaif in her presentation stated that among
her patients with PCOS, hyperinsulinemia was detected only in those who had
associated anovulation. However, it should be mentioned here that there are
evidences which are contrary to this view point. Carmina et al reported that among
their patients with polycystic appearing ovaries (PAO), hyperinsulinemia was
found in ovulatory women60. Further, Roy (unpublished) has several normo-
ovulatory women with hyperandrogenism and ultrasonography picture of PCOS.
Some of them have also hyperinsulinemic insulin resistance, obviously in the
absence of anovulation.

Revised Concensus Workshop (2003)42

Diagnostic criteria - Since the NIH-Sponsored Conference on PCOS, it has
become appreciated that the syndrome encompasses a broader spectrum of signs
and symptoms of ovarian dysfunction than those defined by original diagnostic
criteria. In 2003 Revised Consensus Workshop on Diagnostic Criteria and Long-
term Health Risks Related to Polycystic Ovary Syndrome was organised in
Rotterdam, The Netherlands, and the report has been published by the American
Society for Reproductive Medicine in Fertility and Sterility in January 2004.

In 1990 diagnostic criteria, both of the following are included:

1. Chronic anovulation, and
2. Clinical and/or biochemical signs of hyperandrogenism, and

exclusion of other etiologies.

According to the revised 2003 diagnostic criteria of PCOS, the presnce of
any two out of the following three would suffice:

1. Oligo- or anovulation
2. Clinical and/or biochemical signs of hyperandrogenism
3. Polycystic ovaries, and exclusion of other etiologies (congenital

adrenal hyperplasia, virilizing tumors and Cushing's syndrome).
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Long-term Health Risks - There is now clear evidence that women with PCOs are
at increased (3-7 times) risk of developing type 2 diabetes, and also at increased
risk of cardiovascular disease. Women with PCOS have evidence of dyslipidernia
and markers of abnormal vascular function. They are also thought to be at
increased risk of endometrial cancer through chronic anovulation with unopposed
estrogen exposure of the endometrium. However, epidemiological evidence in
support of the above is limited.

In the light of the above, a very broad definition of PCOS based on the
concept of ovarian dysfunction associated with multi-system endochnopathy
comprising constellation of varying signs and symptoms would be the best course.
The basic diagnosis may be made using the criteria of 2003 concensus. But these
subjects would need to be properly categorized based on clinico-pathological
alterations, and they should receive specific treatments based on etio-pathogical
findings. Since the diagnosis of PCOS is largely by exclusion of other conditions
producing PCOs, this would need much wider range of investigations.

While many physicians empirically diagnose a women with PCOS based
on the clinical features, proper diagnosis by careful exclusion would require
obtaining blood samples for a variety of hormones, including those produced by
the ovaries, adrenal glands, pituitary gland and thyroid gland. A thorough physical
examination and pelvic ultrasound are also important. Screening for blood lipid
profile including HDL cholesterol, triglycerides, glucose and insulin should also be
the part of complete evaluation. For many years, therapies for PCOS have included
drugs to control the symptoms, such as contraceptive pills for irregular menses,
anti-androgens like spironolactone and cyproterone acetate (CPA) for excess hair,
acne etc., and fertility drugs to induce ovulation. Since many women with PCOS
have insulin resistance, some of the new therapies would include drugs called
insulin sensitizers, or drugs to decrease insulin resistance, e.g. Metformin,
Pioglitazone. Women with PCOS may also suffer from chronic health
consequences including hypertension, diabetes, increased risk of breast and uterine
cancer, increased triglycerides, obesity and increased risk of heart disease. These
also would need attention.
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SYSTEMATIC EVALUATION A.

Clinical Investigations

Careful Clinical History

• History of mode of onset and progress of signs and symptoms
• Age of onset and the pattern of past and present menstruation -

irregularity/oligomenorrhea/amenorrhea
• Previous investigations done and the treatment received and the results

thereof.
• Personal history - occupation, life style; history of low birth weight or

precocious puberty.
• Ethnic origin and family history of similar problem and of diabetes

mellitus.

Physical Examination

• Height, body weight, body mass index (BMI)
• Blood pressure, pulse rate
• Waist and hip circumference
• Signs of hyperandrogenism - hirsutism and its distribution, acne; pubic

hair pattern; clitoral enlargement.
• Hyperpignentation, particularly on the back and sides of the neck,

axillae, skin folds and pressor points.
• Breasts - lobule-alveolar development which is less in case of chronic

anovulation; galactorrhea.
• Pelvic examination.

B. Laboratory Investigations

• Pelvic ultrasonography (transabdominal and transvaginal), specially for
PCO pattern and stromal hypertrophy in the ovaries.

• Glucose tolerance test - measure glucose and insulin at least at '0' hour
(fasting) and at 2 hrs. after 75 gm glucose given orally.
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• Fasting levels of FSH, LH, PRL, TSH; testosterone, androstenedione,
17a OH-progesterone & DHEAS, on any of day 3 to 5 after natural or
progestin withdrawal bleeding.

• Lipid profile; iiver and kidney function tests.

RATIONAL MANAGEMENT

After doing investigations along the above lines, the following categories of
subjects are likely to be encountered.

A. Those showing hyperinsulinemia and/or insulin resistance
with or without obesity:

1. Peri-adolescent and young adult girls - unmarried.
2. Adult women - married; may or may not need immediate help for

fertility.

B. Those without insulin defect, with or without obesity:

1. Unmarried adolescent or young adult girls.
2. Adult married women; may or may not require help for immediate

fertility.

Group A: Those with insulin defect the management will be as follows:

All subjects in this group may initially be treated with Metformin 500 mg.
(sustained-release tablet) twice a day for about 3 months. In case of obesity, weight
reduction through diet control and physical exercises is advised. Diet should have
low calorie, low carbohydrate, low fat, and high protein and high fibre. Blood
glucose and insulin levels are to be monitored and the effects of this treatment on
clinical parameters and abnormal hormonal profile (PRL, LH and androgen levels)
and on lipid profile are to be studied at the end of 2 and 3 months.

In cases with other abnormalities, specific therapy for their correction is to
be added to the regimen as listed below:
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• If prolactin is high: Treatment with bromocryptine 2.5 mg at bed time
or twice daily for 2-3 months.

• If LH is high with high androstenedione or testosterone: To treat with
estrogen (E) plus progestin (P) (orai contraceptive pill with added
estrogen) for 3-6 months, and spironolactone 50-100 mg/day for 3-6
months.

• If 17(xOH Progesterone/DHEAS is high: To treat with daily midnight
dose of dexamethasone - (0.5 mg) for one month, and then with 0.25
mg for 3 months and may add spironolactone -50 mg twice daily.

• Those interested in fertility, may be treated first with increasing doses
of clomiphene citrate (CC) alone - 50 mg ->75 mg -> 100 mg daily for
5 days (Day 5 to 9) in each cycle; then if needed, with CC plus
dexamethasone/or hCG injection.

• Other measures would include: emphasis on changes in life style and
preventive measures against long-term risk factors which include
infertility, diabetes, abnormal lipid metabolism and cardio-vascular
disorders.

Group B: Those without insulin defect the management will be as follows:

• Those with hormonal abnormalities would be given specific therapy as
described above under Group A.

• In case of obesity, weight reduction through diet control and exercise as
advised in Group A.

• Those requiring fertility may be treated first with clomiphene citrate (CC)
alone, and then with CC plus dexamethasone or CC plus hCG as described
above. Occasional cases may need treatment with HMG followed by hCG.

• For others, emphasis has to be on changes in life style and preventive
measures against LONG-term risk factors WHICH include infertility, diabetes,
abnormal lipid metabolism and cardio-vascular disorders.
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Details of Different Treatment Schedules

The different drugs and other procedures that are likely to be used in the
management of PCOS include:

1) Oral contraceptives with or without added estrogen;
2) Spironolactone or Cyprotercne acetate: 3) Bromocryptine;
3) Clomiphene Citrate; 5) Metformin; 6) Pioglitazone;

7) Dexamethasone; 8) Human chorionic gonadotropin (hCG);
8) HMG plus hCG; 10) Laparoscopic ovarian drilling; and 11) Changes in life
style and other preventive measures

All the above drugs have been in clinical use for varied purposes for several
decades. These have been found to be quite safe and without any significant side
effects when used properly and judiciously.

1) Oral Contraceptives - These are combinations of estrogen (E) and progestogen
(P). Novelon tablet contains ethinyl estradiol - 30^g plus desogestrel 150jig. This
combination primarily decreases ovarian steroid hormone secretion through
suppression of FSH and LH secretion from the pituitary. When greater suppression
of LH is desired 50u,g of ethinyl estradiol may be added to each dose, which is
administered daily after dinner for 21 days each cycle1. This therapy also decreases
adrenal androgen secretion. Estrogen increases the sex hormone binding globulin
(SHBG) and thereby decreases the free testosterone and androstenedione. Cyclic
administration of E + P produces regular withdrawal bleeding thereby correcting
the menstrual irregularity.

This mode of therapy in young unmarried girls may also serve as a preventive
measure for fertility. Several such patients treated with E plus P for 1 year or more,
achieved pregnancy after marriage with relative ease (Roy unpublished). Others
also endorse such a viewpoint.

Minor side effects include nausea, vomiting, breast changes and weight gain.
Contraindications include pregnancy, liver disease, jaundice, diabetes, thrombo -
embolic disease, and cancer of breast or endometrium.
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2a) Spironolactone - It is an aldosterone antagonist and in addition, it has specific
anti-androgenic effect. This drug competes at androgen receptor level and also
inhibits the 5 alpha reductase activity thereby decrease conversion of testosterone
into dihydrotestosterone (DHT), thus lessening hair growth, acne and sebum
production6970. This is to be administered in 50-100 mg doses twice daily for 3
months or longer.

Minor and transient side effects include polyurea, dizziness, headache, electrolyte
disbalance.

2b) Cyproterone acetate (CPA) - It is a specific anti-androgen which competes
with androgens for receptor binding; it is also a potent progestational agent. In
combination with ehinyl estradiol (Diane - 35) it is being marketed as an oral
contraceptive. This combination is very effective in cases of PCOS having
menstrual irregularity with hirsutism, acne etc.

It does not have much side effect; but is quite costly.

3) Bromocryptine - It is a synthetic ergot derivative and a potent dopamine
agonist. It decreases the prolactin (PRL) release from the pituitary by acting on
dopaminergic receptors on lactotroph cells in the pituitary. Therefore, it is used in
cases with hyperprolactinemia71. This is to be administered in 2.5 mg doses given
twice daily. Since PRL is a sleep-related hormone, the main dose will be at bed
time and the other in the morning. The effect is to be monitored by blood PRL
estimation, and the dosage adjusted accordingly.

Side effects- Nausea, vomiting, postural hypotension and syncope; but these are
mild and rare.

Contraindications- Hypersensitivity to ergot alkaloids, diabetes, liver and renal
dysfunction, cardio-vascular disease.

4) Clomiphene citrate- It is a nonsteroidal agent having a weak estrogenic but a
more potent anti-estrogenic property. It competes with and modulates estrogen
receptors in target tissues; by blocking estrogen feed back action at hypothalamic-
pituitary level it stimulates gonadotropin secretion and thereby induces ovulation
in anovulatory women7275. It is
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usually administered in doses of 50 mg to 100 mg daily for five days in a cycle
(Day 5 to 9). Higher doses (150-200 mg) for 5 days or smaller doses (50-75 mg
daily) for longer duration of 10 days (Day 3-12) have also been tried.

Side Effects are relatively rare and may include abdominal discomfort, ovarian
enlargement, visual blurring, hot flashes and hair loss.

Contraindications- Liver dysfunction, pregnancy, abnormal ovarian
enlargement.

5) Metformin- It is biguanide and it has been extensively used in the treatment of
non-insulin dependent diabetes mellitus. It is an insulin sensitizer, and probably
acts by promoting peripheral glucose utilization. Hyperinsulinemia and/or insulin
resistance is noted in a good proportion of PCOS subjects. Metformin improves
insulin sensitivity and decreases androgen levels and helps in restoring normal
menstrual cycle76-78. In the absence of spontaneous menses, ovulation induction
may be achieved with relative ease either with clomiphene citrate alone or with CC
plus hCG orHMG plus hCG

When a PCOS patient on metformin therapy becomes pregnant, this drug
should be continued throughout pregnancy. Properly conducted clinical studies
have shown that metformin treatment prevents first trimester spontaneous abortion
and the chances of gestational diabetes. It does not have any teratogenic or other
deleterious effects on the child followed upto 3-4 months after birth7980.

Dosage- 500 mg three times daily or 850 mg twice daily before meals for 2 to
3 months or more. The new Metformin 500 mg (S.R.) sustained release tablets are
given once or twice daily, and shows better results.

Side effects- Gastro-intestinal disturbances, and very rarely lactic acidosis. For
prevention of lactic acidosis, it should not be used inpatients with serum creatinine
higher than 1.5 mg/ml, and blood lactate level may also be monitored.

Contraindications- Renal failure, hepatic insufficiency, high blood lactate
concentration.
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6) Pioglitazone- It is a thiazolidenedione derivative. In cases with resistance to
metformin, this may be administered in doses of 30 to 45 mg daily orally either
alone or in combination with metformin81. This drug increases glucose insulin
dependency and peripheral glucose disposal, and decreases insulin resistance and
hepatic glucose output. It should be mentioned here that another similar effective
drug, troglitazone, has been withdrawn from the market because of toxicity.

Contraindications- This drug cannot be given to cases with impaired kidney
function. Blood urea, creatinine and serum lactate levels should be monitored.

7) Dexamethasone- It is a very potent gluco-corticoid, which can cause marked
pituitary-adrenal suppression. Because of circadian rhythm, high-level ACTH
secretion occurs around 2.00 A.M. in very early morning, which accounts for 213rd

of diurnal production of adrenal cortical hormones. Therefore, a daily midnight
dose of 0.25 mg to 0.5 mg dexamethasone will cause a significant reduction in
adrenal androgen secretion. Roy et al were among the first to have used such
regimen as early as 196882. Glucocorticoid therapy has also been reported to
augment gonadotropin secretion. In cases with relative clomiphene resistance,
dexamethasone has been used as an adjunct, giving oetter results83-84.

Side effects- Weight gain, hyperglycemia; however with this dosage regimen side
effects are very rare.

8) hCG- Human chorionic gonadotropin is administered in doses of 5000 IU or
10000 IU for induction of ovulation - when dominant follicle(s) reaches the size of
18 mm. This is usually used as an adjunct to clomiphene citrate therapy. It may
also be used in mid-luteal phase for providing luteal support.

9) Pituitary Gonadotropins plus hCG- In resistant cases, for induction of
ovulation low dose HMG or purified/rFSH plus hCG have been used successfully
in PCOS subjects. In hyperinsulinemic subjects coadministration of metformin has
been found to be very useful85-87.
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10) Laparoscopic Ovarian Drilling- Laparoscopic ovarian drilling (LOD)
has now been advocated as an alternate line of treatment for anovulatory
infertility due to PCOS after failure of other regular courses. LOD is
reported to correct the endocrine abnormalities associated with the
syndrome, and produce high ovulation and pregnancy rate. Some
investigators feel that LOD may be used at an early stage of management
of PCOS patients; however, others do not agree.

Electrocautery or laser is used to destroy a portion of ovaries. Earlier
studies in women with PCOS have reported that ovarian drilling resulted in about
80 per cent ovulation, and a 50 per cent pregnancy rate. After LOD there is a
persistent fall of androgens (testosterone and androstenedione) and LH, with a
subsequent increase in the level of FSH. With such corrected function of
hypothalamic-pitutary-ovarian axis, ovulation is promoted438889. These endocrine
changes reported after LOD are similar to the older data noted after wedge
resections which were abandoned due to excessive adhesion formation during
post-operative period. LOD also reduces the size of the ovary. Younger women
with a body mass index in the normal range are most likely to benefit from LOD.

Unlike ovulation stimulation regimens, there is no increase in risk of
multiple pregnancy or ovarian hyperstimulation after LOD. Interestingly, in a
study where four patients had drilling of just one ovary, there was evidence of
ovulation from the other ovary during the first cycle in three of the patients. The
risks of laparoscopic drilling include the usual risks of laparoscopy like infection
of the incision site, bleeding form the incision, internal bleeding, accidental injury
to internal organs or major blood vessels, pain or problems due to anaesthesia.

11) Changes in Life Style & Other Preventive Measures- In obese PCOS
women, the primary emphasis would be on weight reduction through diet control
and active physical exercise. Diet changes would include: (a) low total calorie, (b)
low carbohydrate and low fat, and c) high protein and high fibre. In these subjects,
varying degrees of stress factors are also operating; some are related to their
infertility and others may be in their family and/or work environments. Therefore,
they need effective stress management measures. All these would improve their
fertility chances and decrease dyslipidemia and other associated disorders90.
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In younger girls presenting with hyperandrogenism and/or insulin
resistance, prolonged suppression of ovanan function with E+P and/or using
insulin sensitizing drugs would have preventive value against infertility, early
onset of diabetes mellitus and atherosclerotic cardiovascular disorders.

SOME RESEARCHABLE ISSUES

On Etio-pathogenesis

Role of Hyperandrogenism

From various experimental studies and clinical conditions there are strong
evidences to indicate the role of excess androgen in the etio-pathogenesis of
PCOS. However, some investigators have pointed out that the experimental
models using lower animals (non-primates) cannot be used as these do not
replicate the heterogenous clinical features as noted in PCOS subjects91. However,
such basic differences are also well known in other fields of research involving
laboratory animals and human subjects. Nevertheless, studies in experimental
animals have helped in some of our basic understanding which is also valid in the
human being. As for example, chronic anovulation leads to polycystic changes in
the ovary, and androgen can play an etiological role in producing oligo - /
anovulation and PCOs. Furthermore, prenatal androgenization of female rhesus
monkeys has been reported to produce PCOs in adulthood with similar ovarian and
other endocrinological changes, as noted in women.39 Although these alterations
have analogy to naturally occuring classical CAH, clinical implications of these
findings are difficult to prove in non-CAH subjects9293. It is hard, if not impossible,
to elucidate whether these PCOS subjects were exposed to any hyperandrogenic
(endogenous or exogenous) state during their intra-uterine life.

Further researches are needed to understand the heterogeneity of
expression of hyperandrogenism in: (a) idiopathic hirsutism, (b) non-classical
(adult onset) CAH and (c) hyperthecosis of the ovary with stromal luteinization.
Idiopathic hirsutism has been reported to have i) weak hyperandrogenism, ii)
PCOs, and iii) increased blood LH; but with regular 'cycles' and no
hyperinsulinemia. But interestingly, about 40 per
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cent of hirsute patients with history of 'regular cycles' could actually be oligo-
/anovulatory.

In the rhesus monkey model, attempts should be made to produce PCOs in
growing adult female monkeys, as has been done in growing adult rats by Roy et
al29. Then study the similarities and differences between this and pre-natally
androgenized female monkeys.

The heterogeneity in expression in different clinical variants and
experimental monkey models may be due to other genetic and environmental
factors including life style, stress factors etc. Familial occurrence of
hyperandrogenemia in PCOS provides evidence for genetic basis94. Further studies
indicate an autosomal dominant inheritance95.

11. Alterations in Intra-ovarian Control Mechanism

Some of the recent developments have added new dimensions to the intra-
ovarian control mechanism. Within the ovarian follices, the presence of FSH --
receptor -- binding -- inhibitor (FSH - RBI or FSH-BI) has been reported; it has
been shown to neutralize the action of FSH96. Probably it has some role in intra-
ovarian control mechanism, the precise mode of which is not known. In normal
ovarian function, the LH acts on ovarian stromal cells and theca cells of the
ovarian follicles and these cells produce androstenedione; then this androgen gains
access into the grannulosa cells in the ovarian follicles. FSH within the follicles
stimulates the enzyme aromatase, which in turn converts androgens to estrogens;
FSH also stimulates folliculogenesis and follicular maturation. The rising titre of
estrogen in the blood produced by the developing follicles induces LH surge which
leads to ovulation.

It is noteworthy that FSH brings about these changes inspite of the
presence of certain level of FSH-RBI within the follicles. It is possible that a
balanced ratio of FSH/FSH-RBI is important for normal folliculogenesis, ovulation
etc. Interestingly, higher level of FSH - RBI has been reported in PCOS96. It is
possible that higher level of FSH-RBI may inhibit FSH action, and thereby proper
follicular development is prevented which leads to anovulation. Sustained or
chronic anovulation may produce polycystic changes in the ovary.
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Estrogen (E) as well as androgens (A) have been reported to sensitize the
ovaries to gonadotropin action, and these modify the follicular response.
Therefore, the absolute as well as relative concentrations of E and A in follicular
fluid may be an important determining factor. The levels of A may be increased in
the presence high LH, and also by insulin. Ultimately, these may lead to higher
FSH-RBI/FSH ratio within the follicle which may be an important factor in the
pathogenesis of PCOs. Polycystic ovaries have been found in a variety of clinical
conditions and in all these anovulation is a common factor. Now question arises
whether the final common path is mediated through higher level of FSH-RBI
within the follicles. This hypothesis needs to be tested by properly designed
studies.

Diagnostic Issues

1. What would be a simple and convenient way to determine insulin
resistance? Several types of approaches have been suggested.

a) Blood glucose/insulin ratio at fasting state and after glucose load. This
value may be higher in obese subjects only.

b) Ratio of area under curve (AUC) of glucose to AUC of Insulin levels.
This is quite labourious and is not sensitive enough for routine use.

c) Blood levels of glucose and insulin at fasting state and after glucose load,
and compare these with reference range. For this there is a need to
determine normative values for different population groups by the
concerned laboratories.

2. For determining hyperandrogenemia, which are to be measured for
biochemical evidence- DHEAS, testosterone or androstenedione? DHEAS
is considered to be mainly of adrenal origin and testosterone is from the
ovary. Adrenal androgen levels are related to age and BMI, for which
normative values need to be generated in different population groups.

It is also to be considered whether total androgens or free forms are to be
measured. According to Revised Consensus of 2003, measurement of free form
using sophisticated technique only could be of some value42. For practical
purposes this would then be out of reach to most of the laboratories.
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Therapeutic Issues

1. For induction of ovulation, use of clomiphene citrate (CC) has been the
mainstay for more than 40 years since its first use by Greenblatt and co-workers72

73. But this has some drawbacks in general and particularly in PCOS subjects.

a) Compared to its success rate in ovulation induction, pregnancy rate is
much lower. This may be due to the antiestrogenic effects on cervical
mucus and/or the endometrium. Could this be overcome by giving a
short course of low dose estrogen immediately after clomiphene
therapy?

b) Ovarian hyper stimulation has been noted with the use of CC alone or
with hCG in PCOS subjects. This risk is more with the use ofHMG
plushCG.

c) Some cases may become resistant to CC. Could the use of relatively
lower doses (50-75 mg daily) of CC for longer duration of 10 days (Day
3-12) solve this problem?97

2 Could the use of Letrozole, an aromatase inhibitor be a better substitute in some
cases? This drug inhibits conversion of androgen to estrogen. Thus decreasing the
negative feedback action of estrogen on hypothalamic-pituitary axis it probably
increases gonadotropin secretion leading to ovulation98100. However, it might also
increase intraovarian androgen level which may have beneficial or deleterious
effects, depending upon its concentration. Further controlled studies are needed
before its indiscriminate use.

3. There are some reports to indicate that the use of insulin -sensitizing drugs like
metformin, troglitazone (now withdrawn for toxic effects) and pioglitazone can
have beneficial effects even in normoinsulinemic PCOS subjects78'81'101-102. How
are these working? Do they have any direct effects on the ovary and elsewhere? If
so, what is the nature and mechanism of action?

If these are used indiscreminately in all PCOS subjects, what would be the
rationale, indications and monitoring mechanisms? Any changes in clinical
parameters like menstrual irregularity, hirsutism or
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acne etc. are time-consuming and often inconsistent. Therefore, there is an
urgent need for proper scientific studies to find answers to these important issues.

CONCLUSION

Polycystic ovary disease/syndrome (PCOD/PCOS) is the most common
endochnopathy in women causing menstrual irregularity, hirsutism and
anovulatory infertility. Its clinical presentations are heterogenous and its
etiopathogenesis is also diverse; it has been termed as a multi-system
endochnopathy. It has been a subject of research and debate over the past six
decades. More recent discovery of its association with insulin resistance and
hyperinsulinemia and their long-term consequences now emerging calls for early
preventive measures. For any rational management of this disorder, proper
elucidation of the varied pathologic physiology and heterogenous etiopathogenesis
through well planned research is urgently needed.
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Lkkjka’k
cgqiVh; fMEcxzfUFk jksx@ lay{k.k ¼ih-lh-vks-Mh@ih-lh-vks-,l-½

efgykvksa esa vfu;fer ekfldlzko] iqaojkserk rFkk fMECkk{kj.k cka>iu dk
vR;f/kd lkekU; dkj.k gSA cgqiqVh; fMECkxzfUFk lay{k.k ls xzLr jksfx;ks dh
fDyfudy fLFkfr esa vfr&,UMªkstudrk lfgr Li"Vr% fu;fer ekfldlkzo
laca/kh vilkekU;rk ds lkFk vR;f/kd rhoz fodkj fMEck{kj.k cka>iu rake
vU; p;ki;h fodkjksa lfgr O;kid fHkUurk ikbZ tkrh gSA gkbijbUlqfyfufed
bUlqfyu izfrjks/kd dh [kkst }kjk cgqiqVh; fMEcxzfUFk jksx ds lkFk&lkFk vU;
p;kip;h fodYiksa rFkk ifj.kkeksa esa u, vk;ke tqM+ x, gSaA

fDyfudy Li"Vrk rake iz;ksx’kkyh; ,oaa iz;ksxkRed ’kks/k v/;;uksa ij
vk/kkfjr O;kid vkadM+s miyC/k gksus ds ckotwn] foxr N% n’kdksa ls Hkh
vf/kd le; ls ;g izkFkfed fodkj vFkok gsrqdh; nks"k jksx funku rFkk :fp
dk fo"k; cuk gqvk gSA vUos"kdksa esa lgefr ds vHkko esa vusd ladYiuk,a
izLrkfor dh xbZ rFkk jDro`f) laca/kh mipkj iz.kkfy;ksa ds ckjs esa lq>ko fn,
x, gSaA
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cgqiqVh; fMEcxzafUFk lay{k.k ds laca/k esa fofHkUu vUos"kdksa@ fo’ks"kKksa ds
fopkjksa esa erHksnksa dk lek/kku djus ds fy, o"kZ 1990 esa loZlEefr cukus ds
m}s’; ls ,u-vkbZ-,p rFkk ,u-vkbZ-,p-lh-Mh-] ;w-,l-,- }kjk ,d la;qDr CkSBd
vk;ksftr dh xbZ FkhA fdUrq bl laca/k esa dksbZ loZlEefr u cu ldh FkhA
fo’ks’kKksa dh f}rh; cSBd vDVwcj] 1997 esa uhnjySaM esa ,d la"kksf/kr
loZlEefr dk;Z’kkyk vk;ksftr dh xbZ FkhA fdUrq bl fn’kk esa dksbZ izxfr
ugha gks ldh FkhA bl la’kksf/kr uSnkfud ekun.M ds vuqlkj fuEufyf[kr
rhu esa ls nks ekun.M Ik;kZIr gksaxs% ¼1½ fMEc{kj.k gsrq fMEcksRlxZ ¼2½ vfr
,UMªkstudrk ds fDyfudy rFkk@vFkok tSo&jlk;fud ladsr] ¼3½ cgqiqVh;
fMEc&rFkk vU; gsrqdh; i`FkdrkA

miZ;qDr rF;ksa dks /;ku esa j[krs gq,] o’kZ 2003 esa la’kksf/kr loZlEefr
ds vuqlkj leqfpr mipkj fof/k }kjk cgqiqVh; fMEcxzfUFk lay{k.k dk
cqfu;knh milk djuk laHko gksxkA fdUrq] gsrq dh fod`frtU; rFkk fDyfudy
Ikz;ksx’kkyh; Li"Vrk esa O;kid fo"kerk fo|eku gksus ds dkj.k fHkUu&fHkUu
ladsrksa rFkk y{k.kksa ds lewg lfgr cgq&iz.kkyh vUr%lzkoh jksx foKku dks Hkh
/;ku esa j[kk tkuk gSA vr% bu jksfx;ksa dh yk{kf.kd fod`frtU; tkap laca/kh
fu"d"kksZa ds vk/kkj ij mfpr oxhZdj.k djuk gksxk rFkk muds gsrqdh;
fod`frtU; fu"d"kksaZ ij vk/kkfjr mudk fof’k"V milk fd;k tkuk pkfg, vkSj
mudh izkFkfed vko’;drkvksa dk le>k tkuk pkfg,A fuokjd ifjp;kZ ij
Hkh izeq[k :Ik ls cy fn;k tkuk pkfg,A
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ABSTRACT

Various national family health surveys (NFHS) indicate that male
participation in family planning (FP) is very marginal. An active
involvement of men in family planning is expected to ensure a better
acceptance of the FP programme The present study was initiated among
300 husbands and their wives attending the Out-patient Department
(OPDs) of Safdarjang Hospital. New Delhi. The aim of the study was to
find out the involvement of male partner in family planning and their
Knowledge. Attitude and Practice (KAP) towards it with reference to
literacy and age Majority of the subjects (89%) were aware of condom as a
contraceptive and it was the most preferred method of contraception with
no associated problems of use (95%). Literacy status of the husband
positively influenced their discussions with spouses about family planning
and taking joint decisions subsequently This trend was more prevalent in
the younger than the older age group Couples choices on permanent
steniization were favourably tilted towards wife than the husband in
majority of the cases (71.2%). The above findings suggest that literacy
status of the male partner ensures a better husband-wife communication
and active male involvement in family planning

Keywords: Male involvement, Family planning, Decision-making. Literacy. Age

Reproductive health implies that people lead a responsible, satisfying and
safe sex life in which they have the capacity to reproduce and the freedom to
decide when and how often to do so. It also entrusts men and women the right to
be informed of, and have the access to safe, effective, affordable and acceptable
methods of fertility regulation1.

In the past, population control programmes have given little emphasis on
men's involvement. The national population policy 2000 (NPP-2000), for the first
time stressed on an increased participation of
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men in Planned Parenthood. There are now national and international
efforts to strengthen male involvement in family planning, decision-making and
other reproductive health behaviour. Gender inequalities persisting in patriarchal
societies require that men play a critical role in every aspect of life. Various
national family health surveys shows that male participation in family planning is
very marginal2. The major obstacle in involving male in reproductive health
programme is their reluctance to use the services. Men are suspicious about family
planning as something that undermines their power of maleness. As a result, it is
the women who bear the major share of the effective family planning measures.
This gender inequality in the practice of family planning needs urgent corrective
measures in the form of active co-operation and participation from men. The
present study was thus undertaken to find out men's involvement and their
knowledge, attitude and practices (KAP) towards contraception and FP.

MATERIALS AND METHOD

Study Area: The study was conducted at the Out-patient Department (OPD) of
Safdarjang Hospital, New Delhi. Though the catchment area of the hospital
spreads from Hauz khas to Dhaula Kuan, being a centrally sponsored hospital, it
caters to a much wider population with no limitation of areas.

Study Population: 300 husbands and their wives were interviewed by a pre-tested
structured questionnaire. The KAP of husbands towards family planning was
studied over a period of one month.

Methodology: The study focussed mainly on the involvement of male partner in
family planning practices and his attitude towards contraception. The literacy
status and the age of the husbands were also taken into consideration while
studying their KAP towards family planning.

This is a hospital based cross-sectional study. The data collected were
analysed by using SPSS Software package.

167



FINDINGS AND DISCUSSION

Most of the study couples were in the age group of 20-39 years. Thus,
majority of the subjects in the study group was in the younger age group and the
so-called target group. Most of them (55%) were literates up to secondary or
higher secondary level of education; followed by primary education (22 %) and
graduation or above comprising 14 percent of the study population. Illiterate
husbands comprised only 9 percent. A majority of the study subjects (69%) were
into private jobs.

Most of the men had the knowledge of one or more than one contraceptive
methods. Knowledge on condom was the highest with 89 percent followed by Cu-
T and oral pills 41.7 percent each. Only 7.7 percent of husbands had no knowledge
of any contraceptives (Table-1). This is in contradiction to the findings of a study
in Pondicherry where men's knowledge about female contraceptive methods was
reported very low and vice-versa3.

TABLE 1
KNOWLEDGE ABOUT CONTRACEPTIVES

Type of contraceptive Nos. %
Condom 267 89
CuT 125 41.7
Oral pills 123 41
Permanent method 44 14.7
Others 5 1.7
Do not know 23 7.7

While analysing the sources of knowledge about contraceptives, it was
found that media played a major role in 59 percent of cases followed by friends (25
%) and relatives (16 %).

While comparing the literacy status of the husbands with their attitude
towards family planning, it was seen that when the literacy status was high, there
was also a significant increase in the husband-wife communication about family
planning was observed (Table 2). Similar findings were also reported earlier4. It
was also observed that more husbands (56%) in the younger age group (21-30
years) discussed family planning with their spouses as compared to only 22
percent in the age group of >40 years.
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TABLE 2
HUSBAND'S ATTITUDE IN DISCUSSING

FAMILY PLANNING WITH WIFE
Discussion Literacy status Age of Husband

About
FP

Illiterate P S HS G Total 21-30 31-40 >40 Total

Yes 6 27 66 34 22 155 94 57 4 155
23% 40% 60% 61% 54% 52% 56% 50% 22% 52%

No 20 40 44 22 19 145 75 56 14 145
77% 60% 40% 39% 46% 48% 44% 50% 78% 48%

Total 26 67 110 56 41 300 169 113 18 300
100% 100% 100% 100% 1100% 100% 100% 100% 100% 100%

X2 = 16.937 df4P<0.01; X2 =29.157 df-22 P>01 P: Primary
S Secondary HS: Higher secondary G: Graduate

With regard to decision-making, literate husbands favoured taking decision
jointly with their wives, an observation which was found to be statistically
significant. At the same time, it was found that husbands didn't favour the
independent decisions by wives on family planning (Table 3). Joint decision-
making has been reported in some other studies but in such cases husbands wished
to be recognised as the prime decision makers even though they may have agreed
to a joint decision-making14. The present study revealed that husbands in the
younger age group (21-30 years) favoured joint decision making (34%) as
compared to husbands in the older age group of 40 years and above (11%).

TABLE 3
DECISION MAKING BY SPOUSES ON FAMILY PLANNING

Decision
maker

Literacy status Age of Husband

Illiterate P S HS G Total 21-30 31-40 >40 Total

Husband 22 51 63 34 20 190 104 70 16 190
85% 76% 57% 61% 49% 63% 62% 62% 89% 63%

Wife 1 1 9 2 3 16 8 89% 0 16
4% 1% 8% 4% 7% 5% 5% 7% 0% 5%

Both 3 15 38 20 18% 94 57 35 2 94
12% 22% 35% 36% 44% 31% 34% 31% 11% 31%

Total 26 67 110 $6 41 300 169 113 18 300
100% 100% 100% 100% 100% 100% 100% 100% 100% 100

%
X2 =17.656 df-8 P<0.05 x2 =52.231 df44 P>0.1 P: Primary S:
Secondary HS: Higher secondary G: Graduate
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Couples choices as to who should opt for permanent sterilization is shown
in Table 4. In most cases, it was the wife who had undergone or would be going
for permanent sterilisation (71%). The national population policy also clearly
points to such a gender imbalance as maximum percentage of sterilisation
conducted till date in the country is tubectomies. In the present study, the couples
preferred a two-children norm and a permanent sterilisation after two-children
(35.3%). A previous study has reported that the decision to accept a permanent
method of sterilization was mostly influenced by family size5.

TABLE 4

Done After 2
children

After >2
children

Not
decided

Total

Husband 57
{19.1%)
80
{26.5%)
137(45.6
%)

24(7.9%)
82(27.4%
)

6(19%) 0 87(28.9%
)

Wife 26 (8.8%) 25
(8.4%)

213
(77.7%)

Total 106
(35.3%)

32
(10.7%)

25
(8.4%)

300
(100.0%)

Analysis of the family planning method adopted by the couples showed that
most of the couples (90%) preferred condom as the safest method of contraception
followed by CuT in 60 percent of cases (Table 5). Such preference for condom has
also been observed in other studies5.

In the present study, there was hardly any problem reported from couples
following the use of condom. On the other hand, about 40 percent of the couples
reported some problem with the use of CuT and 20 percent with the use of oral
pills.

TABLE 5
PROBLEMS IF ANY IN THE CURRENT METHOD OF

FAMILY PLANNING
Problems Condom CuT Oral pill Permanent method
Yes 0 11

(40.7%)
2 (20.0%) 1 (4.5%)

No 20(100.0%) 16(59.3%) 8 (80.0%) 21 (95.5%)

Total 20 27 10 22
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CONCLUSION

Active cooperation and participation from men is vital for ensuring a
greater family planning programme acceptance. The present study reveals an
increased awareness and use of condom as a temporary male contraceptive
method. This is suggestive of a perceptible change in the socio-behavioural
attitude amongst the male partners of the younger generation that needs to be
supported and maintained. The study also showed that literacy status of the
male partner had a strong influence on the female involvement in family
planning and a better husband-wife communication. Thus, irrespective of the
age of the husband, the efforts of counselling on family welfare would provide
a better impact on user acceptance. Most of the couples preferred to adopt a
two-children norm. However, the study revealed a discriminatory attitude of
the male partner when it comes to opt for a permanent method of sterilization
as in most cases it is the female who volunteered for it. This gender imbalance
in the practice of contraception needs urgent corrective measures in the form
of IEC programmes that 0v6ntiially may result in a better male involvement in
family planning.

Lkkjka’k
fofHkUu jk"Vªh; ifjokj dY;k.k LokLF; losZ{k.kksa ls izkIr fu"d"kksZa ls

irk pyrk gS fd ifjokj dY;k.k fu;kstu ds fo"k; esa iq:"kksa dh Hkkxhnkjh
cgqr de gSA ifjokj fu;kstu viuk, tkus ds ckjs esa iq:"kksa dh lfØ;
Hkkxhnkjh ls ifjokj fu;kstu dh Lokdk;Zrk vf/kd lqfuf’pr gksuh visf{kr gSA
izLrqr v/;;u lQnjtax vLirky] ubZ fnYyh ds cfgjax jksxh foHkkx esa vkus
okys 300 nEifRr;ksa ij fd;k x;k FkkA bl v/;;u dk m}s’; iq:"k
lgHkkfx;ksa dh f’k{kk vkSj vk;q dks /;ku esa j[krs gq, ifjokj fu;kstu ds ckjs
esa mudh Hkkxhnkjh vkSj muds Kku] O;ogkj o vH;kl dk irk yxkuk FkkA

vf/kdka’k mRrjnkrkvksa ¼89%½ dks ,d xHkZ fujks/kd mik; ds :Ik esa fujks/k ds
ckjs esa tkudkjh Fkh vkSj blds iz;ksx esa mUgsa dksbZ Hkh leL;k u gksus ds

dkj.k xHkZ fujks/k gsrq fujks/k dks os ¼95%½ lokZf/kd ojh;rk nsrs Fks ifjokj
fu;kstu ds ckjs esa la;qDr fu.kZ; ysus esa ifr;ksa ds ’kSf{kd Lrj dk lh/kk
izHkko FkkA vf/kd vk;q oxZ ds nEifRr;ksa dh vis{kk ;qok nEifRr;ksa esa ;g
joS;k vf/kd ik;k x;k FkkA
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ABTRACT

Selected morbidly status of widows in India was analysed from the
data records of the National Family Health Survey conducted throughout
India during 1998-99. The objective of the study was to determine the
pattern of morbidity (i.e. asthma, tuberculosis, jaundice and malaria)
among widows with reference to selected socio-economic and demographic
characteristics such as age, type of residence and standard of living index
(SLI) etc. The study revealed that the prevalence of Asthma, TB and
Malaria was higher among widows and increased rapidly with age
compared to currently married women. Jaundice was most prevalent
among the younger compared to older widows and the ones in the age
group 60 and above suffered the least. Factors such as household standard
of living, living arrangements and life style variables like smoking
demonstrated a strong association with the prevalence of Asthma and TB.
Diseases like Malaria, Asthma and TB were much higher among those
living in most distressful conditions. Rural widows were two times more
likely to suffer from malaria than their urban counterparts, in the state-
wise comparison, Andnra Pradesh had a higher prevalence of these four
diseases among widows than the national average. The above findings
justify the need for adequate intervention measures for social uplift of this
vulnerable group of the society, which would benefit them in improving
their health status too.

Key Words: Widows, Morbidity, Prevalence, Standard living index.

Widowhood is characterized by pangs of separation and consequent mental
agony, social Isolation and economic dislocation. Along with poverty,
landlessnesS, homelessness and malnutrition, they endure physical violence and
verbal abuse leading to serious deterioration of their health. Widows, in the lower
economic status, are more vulnerable to negative consequence in health compared
to other women. Reproductive and child health advocates the life cycle approach to
health
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and fertility and the health care of elderly and vulnerable women have been
given their due recognition.

The proportion of widowhood varies with time, from country to country
and within the country. Man-made factors like wars and terrorism increase the
incidence of widowhood in a population. In developed countries, the natural
phenomenon that has added to the rate of increase of widows in recent years is the
increased longevity among women. According to 1991 census, there are more than
26 million widows in India. Among them, 22 percent each belong to the age group
15 to 49 years and 50 to 59 years and the rest 56 percent in the age group 60 years
and above. As per census data, there are interstate variations in the proportions of
widows. Goa has the highest percentage of widows (9.7 percent) compared to the
lowest found in Nagaland and Sikkim (2.4 and 2.5 percent respectively).

There are very few studies in India, which have analyzed the morbidity
status of elderly widows. In an earlier study, the old age sufferings due to various
diseases based on data of Maharashtrian women1 was reported. It was stated that
cough and joint pains are more frequently occurring in rural areas whereas
occurrence of life style related diseases is higher in urban areas1. The disability
status of elderly women using data of NSSO 42nd round was also reported2.
Similarly, various aspects of widows' social isolation, which sometimes led them
to suffer from mental distress and hypertension, were brought to focus in earlier
studies3. Economic deprivation is considered as a probable factor to contribute to
such a high morbidity and mortality rates among widows as compared to currently
married women4.

OBJECTIVES

The present study was designed to examine:

(i) The morbidity status in terms of asthma, TB, Jaundice and
Malaria among widows,

(ii) The differentials, if any, among the states in the above-
mentioned morbidity, and

(iii) The associated factors influencing morbidity among widows.
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METHODOLOGY

Morbidity status of widows in India was analysed from the data of National
Family Health Survey-ll (NFHS-II), 1998-99. NFHS-II data consisted of four
major morbidity conditions i.e. asthma, tuberculosis, jaundice and malaria, among
each member of the household. In the present study efforts were made to correlate
the morbidity patterns with age, caste, household size, standard of living, place of
residence and life style variables like smoking and drinking etc. The study has
certain limitations too. As indicated, NFHS-II data on morbidity included
information on all the members of a household from the heads of the household or
from any knowledgeable adult in the household. No effort was made to confirm
the disease through clinical tests. Thus, certain cases of underreporting on the
incidence/prevalence of morbidity cannot be completely ruled out. There are valid
reasons for this argument. It is likely that respondents might not have reported the
prevalence of a disease such as tuberculosis in their households due to social
stigma. Underestimation is also possible for the reason that the respondents might
be ignorant of any person having a particular disease in their households. Due to
the lack of clinical confirmation, a specific disease may have been misreported as
some other disease; for example, chronic bronchitis may have been reported as
asthma or tuberculosis and fever due to common flu as malaria.

FINDINGS AND DISCUSSION

Demographic and Socio-economic Status

According to NFHS-II, about 60 percent of the widows are in the age
group of 60 years and above and 22 percent below 49 years. Educational level
among widows is low, 72 percent of them are illiterate and 16 per cent with
education up to primary level. Only 10 and 2 percent of the sample widows have
education up to secondary and higher level respectively. Living arrangement is
categorized into three groups such as living alone, two adult household and two-
generation household. One-tenth of widows are reported to be living alone,
majority (78%) living with two-generation households and the rest living in two-
adult households. Majority (68%) of them are housewives, 16 percent working as
labourers, 9 percent cultivators and the remaining working in other types of
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remuneration jobs. Household standard of living index (SLI) is measured by a
composite score of several indicators of household possession, movable and
immovable property (NFHS-II). About 38 percent of the sample households have
poor standard of living compared to 18 percent in high standard of living and the
rest with moderate standard of living. Life style indicators such as chewing
tobacco and pan masala (beetle nuts), drinking alcohol and regular smoking are
not very conducive to good health. It is noted that 25 percent of widows chew pan
masala, 3.6 percent drink alcohol and 5.4 percent do smoke. The corresponding
figures in the currently married category of women are 11.8 percent, 2.2 percent
and 2.3 percent for chewing pan masala, consuming alcohol and smoking
respectively. Thus, the lifestyle habits are much lower among the currently married
women than the widows. The consumption of raw tobacco is much harmful and
these habits probably aggravate many health problems among widows.

Morbidity Status

Prevalence of Asthma, TB, Jaundice and Malaria varied by mantal status as
reported from studies in China4. Figure 1 presents the prevalence of these diseases
by marital status of women in India. It shows that widows suffer from Asthma
three times more than the currently married women. Proportion of widows
suffering from TB as well as Malaria is also higher than the currently married
women, which is reverse in case of Jaundice. Table 1 presents the prevalence of
asthma, tuberculosis, jaundice and malaria among widows by socio-economic
characteristics such as place of residence, standard of living, education, age group,
living arrangement and their life style behaviour like chewing tobacco, drinking
aicohol and smoking.

Asthma: Asthma is a chronic respiratory disease characterized by sudden attacks
of laboured breathing, chest constriction and coughing. In India, 2,468 persons per
1,00,000 population (2.5%) were reported to be suffering from asthma at the time
of the survey. However, the relative prevalence rate among widows was much
higher (7.4%). Prevalence of asthma Was more among widows who resided in
rural areas. It was also seen that Asthma is higher among widows who are smoking
regularly. Prevalence of Asthma was found to have an inverse relationship with
education and household standard of living but a positive relationship with age
(Table 1).
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Tuberculosis: According to NFHS-II, the overall prevalence of tuberculosis in
India is 544 per 1,00,000 general population. The prevalence of tuberculosis
among widows is higher in rural areas than in urban areas. The prevalence rate for
TB is much higher (10 per 1,000) among widows than for general females (4.6 per
1,000).

TB showed a consistent higher prevalence among widows residing in rural
areas and in those with the habit of chewing and smoking tobacco and drinking
alcohol. Living alone and a lower standard of living were greatly associated with
an increase in TB prevalence. Though education demonstrated a little effect on the
pattern, illiterates and those aged 60+ showed a higher prevalence of TB.

Malaria: NFHS-II data on malaria were collected from respondents with the
question that whether any member of their family suffered from malaria at any
time during the three months preceding the survey. As per NFHS II, 3,697 persons
in 1,00,000 population in India were reportedly suffering from malaria. Since the
prevalence of malaria is known to vary considerably by season; the NFHS-II
estimate should be used with caution for the level of prevalence of malaria
occurring throughout the year.

The prevalence of malaria was seen associated with residence (more among
rural widows), chewing tobacco and drinking alcohol. There was also strong
association with the occurrence of malaria among widows with poor standard of
living, education and living arrangement. A higher prevalence was observed in
lower SLl, illiterates and those in younger age group and living alone (Fig. 1).

Jaundice: NFHS-II gathered information whether any member of the household
suffered from jaundice at any time during the 12 months preceding the survey. In
India as a whole, 1,361 persons per 1,00,000 population were reported to have
suffered from jaundice. People living in rural areas are somewhat more likely to
suffer from jaundice than those living in urban areas. However, no significant
difference in the prevalence between the widows and the general population In
India as a whole was observed.
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TABLE 1
PREVALENCE OF ASTHMA, TB, MALARIA AND

JAUNDICE PER 1,000 WIDOWS BY BACK GROUND
VARIABLES IN INDIA

Variables Asthma TB Malaria Jaundice
Residence

Urban 61 07 23 8
Rural 79 11 49 9

Household standard of
Living

Low 86 14 59 13
Medium 71 08 39 8

High 58 05 14 6
Education

Illiterate 79 11 47 9
Primary 68 07 33 11

Secondary 44 02 20 2
Higher 28 07 00 7

Chew Tobacco
No 71 9 37 8
Yes 84 12 57 13

Drink Alcohol
No 73 on 41 9
Yes 95 28 62 18

Smoke regularly
No 72 9 42 8
Yes 169 19 46 22

Age Group
Less than 34 21 7 39 27

35-49 56 9 57 15
50-59 66 9 42 7
60+ 88 10 38 7

Living Arrangement
Alone 92 19 95 22

two adults 84 CD 48 10
More than 3 adults 71 9 35 7

Total 74 10 42 11

The prevalence of malaria varied widely across the states, at least partly
because of seasonal variations at the time of survey. Malaria was the most often
reported incidence in the north-eastern states and Madhya Pradesh where more
than 10 percent of the households are infected with malaria during the three
months preceding the survey (figures of northeastern states not shown). On the
other hand, there were fewer cases of malaria in Kerala, Tamil Nadu, Karnataka,
Himachal Pradesh, Goa and Delhi (less than 5 per 1,000 population).
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State-wise differentials were also substantial for Jaundice. It was most
common in Assam and Andhra Pradesh (17 per 1,000) but attained
considerable proportions in most other north-eastern states (figures are not
shown) as well as in Punjab, West Bengal, UP and Gujarat. Andhra Pradesh
showed a higher prevalence of these four diseases than the national average
while Tamil Nadu, Gca, Himachal Pradesh and Delhi consistently depicted a
lower prevalence than the national average (Table 2).

TABLE 2
PREVALENCE RATE OF ASTHMA, TB, MALARIA AND JAUNDICE

PER 1000 WIDOWS IN MAJOR STATES AND INDIA IN1998-1999
States Suffering from diseases

Asthma TB Malaria Jaundice

Widow Currently
married

Widow Currently
married

Widow Currently
married

Widow Currently
married

Andra
Pradesh

89 44 14 06 67 54 17 09

Assam 62 23 15 07 27 28 17 21
Bihar 104 26 20 12 49 40 05 13
Goa 48 20 02 07 04 14 06 14
Gujarat 73 25 10 04 86 52 10 09
HARYANA 71 26 04 05 21 24 04 09
Himachal
Pradesh

55 11 01 03 04 03
—

06

Jammu 61 19 08 07 08 05 08 11
Karnataka 49 20 05 03 04 04 04 03
Kerala 106 47 08 02 01 00 06 02
Madhya
Pradesh

79 24 10 08 110 101 13 19

Maharasht
ra

85 29 04 03 58 43 05 14

Orissa 54 33 18 11 79 64 11 06
Punjab 71 15 10 02 15 14 13 09
Rajisthan 110 40 05 05 40 43 05 08
Tamil
Nadu

43 # 17 04 04 06 04 05 05

West
Bengal

57 24 08 05 07 12 11 13

Uttar
Pradesh

75 23 12 08 42 38 11 09

Delhi 41 13 05 06 05 05 02 06
India 74 27 10 06 42 38 09 11
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Determinants of Morbidity: A Logistic Regression Analysis

Clearly, as discussed in the earlier section, age and type of residence are the
two important variables in the prevalence of morbidity among widows. In addition,
education, life style such as alcohol consumption, regular smoking, tobacco
chewing, and living arrangements are important characteristics that have adverse
effects on one's ability to control diseases. Standard of living in the household
again has a direct impact on health because it influences the ability to seek good
health care and treatment.

In order to understand the effect of each background variables on the
prevalence of Asthma, TB, Malaria and Jaundice; a multivariate logistic regression
analysis was used (Table 3). The independent variables were coded and reference
category of each variable was mentioned in the same table. The variables were
self-explanatory. The results clearly indicated that education of widows was the
main link with the prevalence of Asthma, TB and Jaundice. However, SLI, living
arrangements and life style variables, especially smoking habit had strong
association with the prevalence of Asthma, TB and Jaundice. Illiterate widows and
those with education up to primary level were four times more affected by Malaria
than those studied up to higher secondary and more. There were underlying
variables like widows' household standard of living index (SLI) and the living
arrangements which sometimes force them to live in most miserable and fragile
health conditions. The variables such as living arrangements and age showed
significant association with the prevalence of Jaundice.

As mentioned earlier, Asthma is a chronic problem in the population of
poor health status and more prevalent among the aged widows (604). This may be
the outcome of life style behaviour of smoking and chewing tobacco. It is the
regular smoking habit, which shows substantial influence in the prevalence of TB
as well as Asthma. From Table 3, it is clear that chewing tobacco and smoking
have a significant effect on Asthma. The prevalence of Asthma, TB, and Malaria
were much higher among these who were living in most distressed conditions. The
prevalence of diseases was higher among those living alone than among those
living with two-generation households. The prevalence of jaundice had no relation
with the household standard of living and place of residence. However, widows of
younger age group (<35) were four times
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TABLE 3
LOGISTIC REGRESSION ANA;LYSIS OF RESULTS ON

DETERMINANTS OF DISEASES SUCH AS ASTHMA, TB,
MALARIA AND JAUNDICE

Variables
Asthma TB Malaria Jaundice

Odds
Ratio

Odds Ratio Odds
Ratio

Odds Ratio

Residence
Urban
Rural®

Household standard
of Living
Low
Medium
High® |
Education
Illiterate
Primary
Secondary
Higher®
Chew Tobacco !
No
Yes®
Drink Alcohol
No
Yes®
Smoke
No
Yes®
Age Group
Less than 34
35-49
50-59
60+®
Living
Arrangement
Alone
two adults
More than 3 adults®

Constant

0.894

1.275b

1.184c

1.420
1.499
1.274

0.863c

1.024

2.824a

0.197a

0.490a

0.635a

1.413a

1.230b

0.124

1.098

3.096a

1.976b

1.199
1.580
0.666

1.075

0.556c

3.884a

0.532
0.628
0.831

1.443
1.026

0.010

0.648a

2.269a

2.094a

4.513c

3.979c

2.876c

0.736a

0.750c

2.461a

0.856
1.423
1.073

2.309
1.085

0.006

0.967

1.145
1.104

1.157
1.320
0.628

0.621a

0.720

2.748a

4.020a

2.187a

0.961

2.154a

1.406

0.010
a Significance level < 0.001 percent, b: Significance level < 0.01 percent
c: Significance level < 0.05 percent, ®: reference category
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more likely to suffer from jaundice than the aged widows. In comparison to
widows in the households of high standard of living, widows with low standard
of living had three times higher risk of suffering from TB. Rural widows were
two times more likely to suffer from malaria than their urban counterparts.
Further, living in good social environment helped in leading a comparatively
healthier life among the widows.

CONCLUSION

There are several important issues and research areas that emerged from
the current study. Most importantly, those living with two-generation
households showed a better chance of warding off the diseases than those living
alone. This is extremely important since living arrangements have direct as well
as indirect (emotional well being) impact on health. Household standard of
living is another important determinant for the prevalence of TB, Malaria and
Asthma i.e. those living in distress conditions are more vulnerable to these
diseases. The prevalence of TB increases with age and regular smoking
increases the risk of infection. The state of Andhra Pradesh showed a higher
prevalence rate for all the four diseases among the widows than the nation
average. Based on the above analysis, effective intervention measures using
two important variables may be formulated so as to improve their economic
conditions and living arrangements that would ensure a better health support to
this most vulnerable group of the society.

Lkkjka’k

o"kZ 1998&99 ds nkSjku leLr Hkkjr esa fd, x, jk"Vªh; ifjokj
dY;k.k losZ{k.k ds fjdkMksZa ls izkIr vkadM+ksa ds vk/kkj ij fo/kokvksa ds :X.krk
Lrj dk fo’ys"k.k fd;k x;k FkkA bl v/;;u dk m}s’; fo/kokvksa dh vk;q]
vkokl ds Lo:Ik vkSj thou&Lrj lwpdkad bR;kfn tSlh p;fur
lkekftd&vkfFkZd ,oa tukafddh; fof’k"Vrkvksa dks /;ku esa j[krs gq, mudh
:X.krk laca/kh ’kSyh ¼vFkkZr nek jksx] {k;jksx] ihfy;k rFkk eysfj;k½ dk irk
yxkuk FkkA v/;;u ls izkIr fu"d"kksZa ls irk pyrk gS fd fookfgr efgykvksa
dh vis{kk fo/kokvksa esa nek] {k;jksx vkSj eysfj;k dh O;fIr nj vf/kd Fkh vkSj
vk;q c<+us ds lkFk&lkFk muesa ;s jksx ls vkSj vf/kd c<+ tkrs FksA ;qok
fo/kok;sa] o`) fo/kokvksa dh rqyuk esa ihfy;k jksx ls ihfM+r ikbZ xbZ Fkh vkSj
60 o"kZ rFkk blls vf/kd vk;q dh fo/kok,a ihfYk;k jksx ls cgqr de ihfMr
ikbZ xbZ FkhA nek vkSj risfnd dh O;kfIr ifjokj ds thou Lrj] jgu&lgu
ds rkSj&rjhdksa rake thou&’kSyh /kweziku vkfn tSls foHksnd ?kVdksa ls tqM+h
ikbZ xbZ FkhA vf/kd d"Vnk;h
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fLFkfr;ksa esa jgus okyh fo/kok;sa] eysfj;k] nek vkSj risfnd tSls jksxksa
ls vf/kd ihfMr ikbZ xbZ FkhA ’kgjksa esa jgus okyh fo/kokvksa dh vis{kk xkaoksa esa
jgus okyh fo/kokvksa esa eysfj;k dh O;kfIr nj nqxquh ikbZ xbZ FkhA jkT;&okj
rqyuk dh n`f"V ls vka/kz izns’k esa jgus okyh fo/kokvksa esa bu pkjksa jksxksa dh
O;kfIr nj] jk"Vªh; vkSlr dh vis{kk mPp ikbZ xbZ FkhA v/;;u ls izkIr
fu"d"kZ bl ckr dh iqf"V djrs gSa fd lekt ds bl misf{kr lewg ds
lkekftd mRFkku ds fy, Ik;kZIr mik; fd, tkus dh vko’;drk gS] ftlls
bl lewg dks vius LokLF; Lrj esa lq/kkj ykus esa lgk;rk feysxhA
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ABSTRACT

Immunisation status of children and mothers in the northeastern
states (except Assam) was evaluated in ccmpahson with data at the
national level using a WHO 30-cluster survey methodology. About 1,400
children (1-2 years age) and mothers (with children up to one year of age)
from one district each from these states were included in the study. The
different vaccines that the children received and information on pregnant
women receiving Tetanus Toxoid and ANC were collected. The study
revealed that about 52 percent of children in north-eastern states received
the full dose of (BCG, DPT, OPV, Measles) vaccination as against 63
percent at the country level. Further, about 33 percent of the pregnant
women received the complete package of ANC consisting of minimum three
ANC visits, two TT/Booster doses and IF A tablets compared to 53 per cent
at the all India level The proportion of fully immunized children and fully
vaccinated mothers was lower among illiterate mothers and those living in
small, inaccessible and thbal villages. The above findings indicate that
literacy among women is the key for better compliance of immunization.
Information. Education and Communication (IEC) activities need to be
targeted to educate mothers with a special focus on those residing in
remote villages in these states.

Keywords: Immunisation. Vaccination, ANC, WHO methodology, Women
literacy

The Department of Family Welfare, Ministry of Health and Family
Welfare, Government of India, assigned to the Indian Council of Medical Research
(ICMR) to undertake Coverage of Evaluation Surveys (CES)1 for Universal
Immunisation Programme (UIP)2 in all the States and Union Territories. Earlier,
these Coverage Evaluation Surveys were conducted through UNICEF. The
Coverage Of Evaluation Surveys undertaken by the
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Institute for Research in Medical Statistics (IRMS), New Delhi (one of the
permanent Institutes under the Indian Council of Medical Research), covered 90
districts in the country. Number of districts selected from different north-eastern
(NE) states was broadly in proportion to their population. While selecting the
districts in each major state, due representation was given to major geographical
regions. Based on data collected for the study, the immunization status of children
as well as antenatal care of pregnant women in the region and at the all India level
were evaluated.

METHODOLOGY

This survey was carried out in one district each in the north-east em states
of West Tripura, Sikkim, Mizoram, Meghalaya, Manipur, Nagaland and Arunachal
Pradesh (excluding Assam) by giving due representation to major geographical
regions. Information was collected from 1,400 children aged between 1 and 2
years at the proportion of 210 per district and from equal number of pregnant
women having children up to one year of age.

The WHO 30-cluster survey methodology3 has been used in the Coverage
Evaluation Survey (CES). From each district, a sample of 30 villages/wards was
selected using the systematic sampling of Probability Proportion to Size (PPS).
Further, with a random start from each selected village/ward, samples of seven
children (aged 12-23 months) have been selected in the form of clusters of
contiguous households. The results on immunisation coverage levels have been
obtained at the state level and all India level. The results have also been obtained
by background characteristics of sample households using post-stratified
methodology4.

Three types of schedules namely Child Coverage Schedule, TT
Immunisation of Women Schedule and Village Level Schedule were used in the
survey. In the Child Coverage Schedule, information on date of birth, age, sex,
religion, caste, literacy of parents, availability of card, immunization status, pulse
polio, vitamin A, source of information, and teasons for non-immunizations was
collected.

In the schedule for TT immunisation of pregnant women, age of the child,
caste, religion of the heaa of the household, education of
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couples, availability of immunisation card, immunisation for TT1, TT2,
booster, antenatal care visits, IFA tablets and reasons for not availing of ANC/TT
and its association with the place of residence were collected.

The village level schedule was used to collect details of distance travelled
to reach the heaith facility, condition of roads and the size of the village and
composition. The survey work was conducted by personnel of IRMS, Delhi, in
association with the Department of community medicine, Assam Medical College,
Dibrugarh in the year 1999.

FINDINGS AND DISCUSSION

It was observed that the ratio of children and the mothers are almost in equal
proportion in all the states included in the present study. Excepting Mizoram,
majority of the women lived in rural areas. Interestingly, there was not much
difference between the proportion of male and female children throughout the
north-eastern region indicating there is hardly any gender discrimination by
parents with regard to preference in the sex of the child (Table 1).

The proportion of children receiving all the vaccinations like BCG, DPT,
OPV, measles in north-eastern states were about 51.9 percent as against 63.3
achieved at the all India level. The prooortion of children not immunized at all in
these states was about one and half times more (14.0%) than the non-immunized
children for the country (9.6%) as a whole (Table 2).

About one-third (32.8%) of pregnant women received the full package of
ANC (i.e. minimum three ANC visits, TT2/Booster and IFA tablets) in all the
north-eastern states as compared to 52.5 percent for India as a whole. Similarly,
while the national average with regard to women taking IFA tablets was 72.5
percent, it was only (40.4%) among women in north-eastern states. The percentage
of women with no ANC visits was 27.2 percent in these states as against 11.4 per
cent only for India as a whole. The number of pregnant women who did not
receive any TT vaccination was approximately one and half times less in these
states as compared to the figure at all India level (Table 3).
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TABLE 1
CHARACTERISTIC OF CHILDREN AND WOMEN IN

N E STATES (%)
State Characteristics Children

N (%)
Women
N (%)

West
Tripura

Residence Urban
Rural

Sex Male
Female

50 (23.1)
166 (76.9)
109 (50.5)
107 (49.5)

51(23.2)
169(76.8)

Sikkim Residence Urban
Rural

Sex Male
Female

35(16.7)
175(83.3)
117(55.7)
93 (44.3)

35(16.7)
175 (83.3)

Mizoram Residence Urban
Rural

Sex Male
Female

146(69.5)
64(30.5)
110(52.4)
100 (47.6)

147(70)
63(30)

Meghalaya Residence Urban
Rural

Sex Male
Female

71(33.8)
139(66.2)
106(50.5)
104(49.5)

70(33.2)
128 (66.8)

Manipur Residence Urban
Rural

Sex Male
Female

91(43.3)
119(56.7)
107(51.0)
103 (49)

93(43.9)
119(56.1)

Nagaland Residence Urban
Rural

Sex Male
Female

63(29.9)
148(70.1)
103(48.8)
108(51.2)

63(29.9)
148 (70.1)

Arunachal
Pradesh

Residence Urban
Rural

Sex Male
Female

72(33.6)
142(66.4)
104(48.6)
110(51.4)

81(38.6)
128 (61.4)
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TABLE 2
IMMUNISATION OF CHILDREN IN THE NORTH-

EASTERN STATES
AND AT THE COUNTRY LEVEL (%)

Vaccine NE States India
BCG 84.1 85.9
DPT1 76.3 87.6
DPT2 72.5 84.7
DPT3 67.6 80.8
OPV1 76.6 87.7
OPV2 72.5 85.0
OPV3 67.7 81.0
MEASLES 54.3 66.5

Immunisation Status
FULLY IMMUNISED 51.9 63.3
PARTIALLY
IMMUNISED

34.1 27.1

NOT IMMUNISED 14.0 9.6

TABLE 3
ANTE-NATAL CARE OF PREGNANT WOMEN IN THE NORTH-

EASTERN STATES AND AT THE COUNTRY LEVEL (%)
ANC Status NE States India
THREE OR MORE ANC
VISITS

63.5 62.0

PARTIAL ANC VISITS 37.3 26.6
NO ANC VISITS 27.2 11.4

Tetanus Toxoid Immunisation
TT1 67.5 86.4
TT2/BOOSTER 61.2 77.9
NONE 22.5 13.6
IFA TABLETS 40.4 72.5
FULL ANC PACKAGE
(3ANCJFA, TT2/BOOSTER)

32.8 52.5

The immunization coverage of children and ANC care of pregnant
women by background characteristics is presented in Table 4. Significant
difference (p<001) was observed among the fully immunized children of literate
parents, especially children of literate mothers as compared to illiterate parents. A
similar trend was observed for the ANC of pregnant women. The results reveAled
that female literacy plays an
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TABLE 4
COVERAGE LEVELS BY BACKGROUND
CHARACTERISTICS (%)

Characteristics Children Pregnant Women
Fully Immunised TT2/ Booster Full ANC

Overall 51.9 61.2 32.8
Residence Urban 61.0 62.2 38.0

Rural 46.8 60.7 29.8
Sex Male 51.2

Female 52.6
Religion Hindu 64.6 76.7 38.4

Muslim 39.7 73.0 29.5
Sikh 44.4 80.0 40.0

Christian 42.3 43.6 23.8
Caste SC 45.3 85.1 41.7

ST 40.9 45.6 28.1
Others 67.9 77.2 37.2

Literacy of Mother/ Women
Illiterate 31.7 40.1 19.1
Primary 47.5 61.3 30.2
Middle 51.4 65.1 37.3
Higher Secondary 60.3* 65.7 40.8*
Graduate and above 74.9* 76.9 33.5*
Literacy of Father/ Husband
Illiterate 26.7 44.5 16.4
Primary 38.3 59.8 33.5
Middle 51.2 59.0 32.1
Higher Secondary 56.0 61.6 35.7
Graduate and above 66.3 77.2 41.9
Literacy of Parents/ Couple
Both Illiterate 20.0 34.2 11.2
Only Mother Literate 43.9* 67.6 27.9*
Only Father Literate 42.8 46.9 28.5
Both Literate 57.4* 66.7 37.2*
*Significant difference p<0.001
important role in availing of ANC. The other significant observation
from the present study was that the parents in the north-eastern
states don't have a special preference for the male child. It is
revealed that while 52.6
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percent of the female children as compared to 51.2 percent of male children were
fully immunized. The findings indicate that immunization status can be further
improved by improving the literacy level of people in these states. A steady rise in
the number of fully immunized children and pregnant women availing of full ANC
services was observed in households where both the wives and husbands are
literate. The findings also show that religion played a role in availing of the health
care services to a great extent, may be due to the fact that many other
characteristics are influenced by religion. 64.6 percent of Hindu children compared
to percent of Muslim children were fully immunized in the NE states. Similarly,
38.4 percent of Hindu pregnant women compared to 29.5 and percent of Muslim
and Christian women respectively availed of full ANC services respectively.

Availing of immunisation services also depends on the distance to reach a
Sub-Centre (SC) / Primary Health Centre (PHC). If the health facilities were closer
to the place of residence, the number of users for immunization services was
higher (Table 5). Immunization status of the village children was higher (42.8%)
where the distance to PHC/SC was <1km compared to those (24.8%) residing in
remote inaccessible areas with a distance of >5km to PHC/SC. This indicates that
distance of a village from the health facility is one of the important factors for
determining the immunization status of children.

TABLE 5
IMMUNISATION STATUS OF CHILDREN BY

DISTANCE FROM SC/PHC (%)
Immunisation

Status
Distance of PHC/SC (km)

<1 1-2 2-5 >5
Fully 42.8 34.2 35.2 24.8

Partially 27.3 33.4 26.4 28.2
None 29.9 32.4 38.4 47.0

The reasons provided by the respondents for non-immunization of children
and mothers are presented in Table 6. Lack of information was observed as one of
the important factors for non-immunization of children (more than 64% for all the
immunizations) as well as for pregnant mothers (more than 74% for all ANC
services) in these states.
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TABLE 6
REASONS GIVEN FOR NON-IMMUNIZATION OF CHILDREN

AND PREGNANT MOTHERS (%)
Reason Children Mother

BCG DPT OPV Measles TT ANC/IFA
Lack of information 67.3 65.8 64.7 71.2 76.2 73.9
Lack of motivation 19.5 21.4 22.3 21.4 5.2 10.2
Obstacles 13.2 12.8 13.0 7.4 18.6 15.9

CONCLUSION

It has been observed that sample characteristics of children and pregnant
women in the NE states were broadly in proportion to the characteristics of the
state population. The survey revealed that though the immunization programme
touched about 85 percent of target children, only 52 per cent of children received
the full dose of vaccination (BCG, DPT, OPV, Measles). Similarly about 60 per
cent of pregnant women only received both the doses of TT/Booster. In the same
way, about one third of pregnant women received full package of ANC i.e.,
minimum three ANC visits, TT2/Booster and IFA tablets. The coverage levels
were lower for children belonging to illiterate mothers and those residing in
inaccessible villages.

For improving the situation, efforts should be made to increase Information,
Education and Communication (IEC) activities in order to educate the mothers
especially in rural areas. Improvement in female literacy coupled with the
reduction in the dropout rate would add to achieve a higher target of immunization
among children and pregnant women.

Lkkjka’k
izLrqr v/;;u ds vUrZxr mRrj&iwohZ jkT;ksa ¼vle dks NksM+dj½ esa

f’k’kqvksa vkSj ekrkvksa ds izfrj{k.k Lrj dk ewY;kadu fd;k x;k gSA ;g
ewY;kadu fo’o LokLF; laxBu dh 30 DyLVj losZ{k.k rduhd dk Ikz;ksx
djds jk"Vªh; vkadM+ksa dh rqyuk esaa fd;k x;k FkkA bl v/;;u esa bu jkT;ksa
ds izR;sd ftys ls yxHkx 1400 f’k’kqvksa ¼1&2o"kZ½ ds vk;q oxZ ds vkSj ,d
o"kZ dh vk;q rd ds cPPkksa okyh ekrkvksa dks ’kkfey fd;k x;k FkkA cPpksa dks
fn, tkus okys lHkh Vhdkasa vkSj VsVusl rake izlo&iwoZ ifjp;kZ izkIr djus
okyh xHkZorh
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efgykvksa ds ckjs esa lwpuk,a ,d= dh xbZ FkhA v/;;u ls izkIr

fu"d"kksZa ls irk pyrk gS fd jk"Vªh; Lrj ij Vhdkdj.k ¼63%½ rqyuk esa

yXkHkx 52% cPpksa dks chlhth] MhihVh] vksihVh vkSj [kljs ds Vhdksa dh lHkh
[kqjkdsa nh xbZ FkhaA blds vfrfjDr xHkZorh efgykvksa dks vf[ky Hkkjrh; Lrj

ij fn, x, izfrj{k.k ¼53%½ dh rqyuk esa izlo&iwoZ ifjp;kZ gsrq tkap ds
fy, de ls de rhu ckj cqykdj iwjh&iwjh tkap dh xbZ Fkh rFkk VsVul
VkDlk;M dh nks [kqjkdsa@cwLVj Mkst rFkk vk;ju vkSj Qkfyd ,flM dh
xksfy;ka nh xbZ FkhaA lHkh Vhds yx tkus okys cPpksa vkSj VsVusl@cwLVj
[kqjkd rFkk vk;ju vkSj Qkfyd ,flM xksfy;ka ysus okyh xHkZorh efgykvksa
dk vuqikr fuj{kj vkSj NksVs nqxZe ,oa vkfnoklh {ks=ksa esa jgus okyh ekrkvks esa
fuEu FkkA v/;;u ls izkIr fu"d"kksZa ls irk pyrk gS fd Vhdkdj.k ds csgrj
vuqikyu esa efgykvksa ds lk{kjrk Lrj dh eq[; Hkwfedk gSA bu jkT;ksa ds
nwjorhZ xzkeksa esa jgus okyh efgykvksa ij fo’ks"k /;ku nsdj mUgsa tkx:d
cukus ds fy, lwpuk] f’k{kk ,oa lapkj xfrfof/k;ksa dsa lapkyu ij cy fn,
tkus dh vko’;drk gSA
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ABSTRACT

The study was undertaken in a large tertiary care hospital in Delhi to
study the implementation of Universal Precautions' among 129 randomly
selected health care workers of different categones employed in 9 high-hsk
units. Data were collected through interviews, observations and study of
records. Findings revealed that only 51.9 percent of the respondents were
aware of the term Universal Precautions' and 41.9 percent knew its correct
definition. Practicing the precautions varied from zero to hundred percent
by different categories of health care personnel. At the minimum, 35.5 per
cent was found weahng gloves while 12.5per cent was wearing masks,
gowns and plastic aprons duhng various procedures involving blood and
body fluids In 81.6 percent of the observed cases, syringes and needles
were detached before discarding. Compliance was seen to be more duhng
procedures where exposure was apparent but less where exposure
considered not so obvious. The study emphasizes on training, continuing
education, stricter enforcement of discipline in practicing universal
precautions among all categones of health care professionals.

Keywords: Universal precautions, Blood and body fluids, Hand washing, wearing
gloves, Disposal of sharps, Training, Awareness, Compliance.

We live in the midst of infections surrounded by microbes since time
immemorial. Particularly, the health care professionals are at high-risk of acquiring
infections. Hospital Acquired Infection (HAI) or Nosocomial infection is a
worldwide problem in all hospitals. This risk was very low till some 50 years back
when the use of antibiotics was less. With the availability of anti-microbial agents,
health care professionals started depending more on prophylactic antibiotic therapy
than observing
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strict aseptic and antiseptic precautions. The need to prevent and control
hospital-acquired infection has been re-emphasized with the emergence of
Acquired Immuno Deficiency Syndrome (AIDS). Life-threatening viral infections
such as Hepatitis B, Hepatitis C and Human Immunodeficiency Virus (HIV) have
brought the focus back to the basic preventive measures like hand washing, the use
of gloves and the use of other protective measures. 'Universal Precautions' were
defined by the Center for Disease Control and Prevention, Atlanta12'34 in 1987; the
Ministry of Health and Family Welfare, Government of India in 19925; and
NACO, Ministry of Health and Family Welfare, Government of India in 19996 .
They are based on the premise that all blood and body fluids are potentially
infectious and all health care workers should follow certain precautions while
taking care of all patients. 'Universal Precautions' involve the use of protective
measures such as gloves, gowns, aprons, masks and protective eyewear which
would reduce the risk of exposure to health care workers' having non-intact skin or
mucous membrane from the potentially infective material contaminated with blood
and body fluids. In addition, all health care workers should take precautions to
prevent injuries caused by needles, scalpels and other sharp instruments or devices.
Pregnant health care workers, because of the risk of perinatal transmission, should
be especially careful and strictly adhere to follow the prescribed precautions. All
health care workers might also transmit blood-borne pathogens to patients or
acquire these pathogens to themselves. Therefore, health care workers who are
exposed to different kinds of hospital acquired infections because of their
professional contact with blood and body fluids, should practice Universal
Precautions to minimize the risk of transmission of these infections. Therefore,
adequate facilities must be provided to workers to practice 'Universal Precautions'.

OBJECTIVE

The aim of the study was to find out the extent of knowledge, practice and
implementation of 'Universal Precautions' by different categories of health care
personnel in a large hospital in Delhi.

MATERIALS AND METHOD

The study population comprised different categories of health care workers
like doctors, nurses, para-medical staff and support staff in a
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very large tertiary care, multi-disciplinary hospital. Administrators of the
selected study units were also included in the study sample. The study units
comprised those areas in the hospital where exposure to blood and body fluids was
maximum. Thus, nine study units purposively selected were included the blood
bank, laboratory, labour room, gynaecology/obstetrics out patient department
(OPD), operation theatre (OT) and wards, surgery OPD, intensive care unit (ICU),
injection room, immunization room and dental clinic. Health care workers of
various categories from these sections were randomly selected in proportion to
their existing strengths in the different study units. The sample size was 10 percent
of the existing strength in each category for interviews and five percent for
observations. Thus, a total of 129 respondents consisting of 23 doctors (17.8%), 33
nurses (25.6%), 20 paramedical staff (15.5%), 33 support staff (25.6%) and 20
administrators (15.5%) were interviewed. A total of 77 health care workers
including 18 doctors (23.4%), 22 nurses (28.6%), 12 paramedical staff (15.6%)
and 25 support staff (32.5%) were observed. Data were collected through
interviews using semi-structured interview schedules, observations using a
checklist of activities and the study of records. Records pertaining to the
availability and consumption of articles required for the implementation of
'Universal Precautions' for the previous month were taken into consideration in
each study unit and the data were analyzed using the SPSS 10.0 package.

FINDINGS

Findings revealed that out of 129 respondents, 48.1 percent (62) did not
hear the term 'Universal Precautions' for infection prevention. The rest (51.9%) of
the respondents (67) reported to have heard the term for the purpose of precautions
to prevent infections from blood and body fluid infections from patients. Though
unaware of the term 'Universal Precautions', 41.9 percent (54) of the respondents
were, however, aware of precautions to be practiced while handling blood and
body fluids. Among the support staff, 6.2 percent (8) of respondents were not
aware of the precautions while handling blood and body fluids. Only 31.8 percent
(41) knew that the commonest way of acquiring infections is through handling of
blood and body fluids or through sharp injuries in hospitals (Table 1). From the
respondents who were aware of either 'Universal Precautions' or blood and body
fluid precautions, only 41.9 percent (54) could correctly define it though a large
percentage knew the components (99.2% to 100% of
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components) of various precautions. However, 18.2 percent (22) of respondents
were unaware of the use of such precautions during resuscitation, which included
17.4 percent (4) of doctors. A high percentage of respondents (94.2% to 100%)
knew the various articles/items required for the proper implementation of these
precautions. However, 25.6 percent (31) of respondents including 26.1 percent (6)
of doctors were not aware of the specific requirement of mouthpieces and
resuscitation bags during procedures. Similarly, the requirement of protective
eyewear was not felt by 26.4 percent (32) of respondents, which included 24.2
percent (8)of nurses.

TABLE 1
KNOWLEDGE OF HEALTH WORKERS ABOUT THE MEANS OF

SPREAD OF BLOOD-BORNE INFECTIONS
Means of
spread in
hospital

Category of health care worker Grand
Total

(n=129)
Doctor
(n=23)

Nurse
(n=33)

Para-medical
Staff (n=20)

Support
(n=33)

Administrator
(n=20)

Through blood
transfusion

3(13.0) 10(30.3) 7 (35.0) 3(9.1) 6 (30.0) 29 (22.5)

Infected
equipment or

material

13(56.5) 8 (24.2) 3(15.0) 7(21.2) 7 (35.0) 38 (29.5)

Through
sharps injuries

5(21.7) 12(36.4) 8 (40.0) 12(36.1) 4 (20.0) 41 (31.8)

During
surgical

procedures

2(8.7) 2(6.1) - - - 4(3.1)

Do not know - 1 (3.0) 2(10.0) 11 (33.3) 3(15) 17(13.2)

Total 23(100) 33 (100) 20(100) 33(100) 20(100) 129(100)

(Figures in parentheses are in percentage)

Hand washing: Hand washing is an important aspect in the implementation of
Universal Precautions, the knowledge of which was found high (93.8% to 100%
for different procedures) among the respondents. However, after handling a blood
or body fluid stained container, the practice of hand washing was almost zero, to a
dismal 5.6 per cent following injections and to a high of 100 per cent following
deliveries or exposure to body fluids. Hand washing was most unsatisfactory (less
than 50%) in cases of post handling of blood (48.3%), collection of blood samples
or venesection (24%), surgical dressings (43.5%), laboratory work involving blood
and body fluids (33.3%), transporting blood and body fluid samples (35.3%) and
resuscitation (37.5%) (Table 2).
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TABLE 2
PRACTICE C

PROCEDURES
Hands washed Category

of health care worker
with soap after
the procedure

Doctor Nurse Paramedical
Staff

Support
Staff

Total

Exposure to
blood

6/6
(100)

4/6
(66.7)

- 676(100) 16/18
(88.9)

Exposure to
body fluids

4/4
(100)

4/4
(100)

- 4/4(100) 12/12
(100)

Handling blood 11/16
(68.8)

6/10
(60)

2/10(20) 9/22
(40.9)

28/58
(48.3)

Giving injections 0/16(0) 3/38
(7.9)

- - 3/54
(5.6)

Collecting blood
samples/
venesection

3/20
(15)

9/26
(43.6)

0/4 (0) - 12/50
(24)

Surgical
dressings

4/16
(25)

6/14
(42.9)

7/12(58.3) 1/4 (25) 20/46
(43.5)

Major surgery 2/4(50) 4/4
(100)

- - 6/8
(66.7)

Conducting
delivery

4/4
(100)

4/4
(100)

- - 8/8
(100)

Laboratory work 2/4(50) 2/8 (25) - 4/12
(33.3)

Bid. stained 0/4 (0) - 0/4 (0) 0/8(0) 0/16(0)
container
Transporting
samples

- - 3/6(50) 9/28
(32.1)

12/34
(35.3)

Handling
infective waste
material

- - 9/24 (37.5) 33/50
(66)

42/74
(56.8)

Resuscitation 2/6
(33.3)

2/4 (50) 2/6 (33.3) - 6/10
(37.5)

Numerator = Positive observations, Denominator = Total observations
(Figures in parentheses are in percentage)
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Gloves: The knowledge of use of gloves during procedures requiring the
implementation of Universal Precautions varied from 70.7 to 100 percent among
the respondents. During observation, the use of gloves varied from a low of 35.5
percent during the transportation blood and body fluid

TABLE 3
PRACTICE OF GLOVES WORN DURING DIFFERENT
PROCEDURES

Gloves worn
during the
procedure

Category of health care worker Total
Doctor Nurse Paramedi

cal Staff
Support

Staff
Handling blood 12/16 (75) 8/10(80) 4/10(40) 11/22 (50) 35/58 (60.3)

Giving injections 9/16
(56.3)

11/38
(28.9)

- 20/54 (37)

Collecting blood
samples/venesec
tion

9/20 (45) 13/26 (50) 4/4(100) - 26/50 (52)

P/V or P/R
examn.

14/14
(100)

4/4 (100) - - 18/18(100)

Stitching of
wounds

12/12
(100)

2/2(100) - - 14/14(100)

Surgical
dressings

16/16
(100)

14/14
(100)

6/12(50) - 38/46 (82.6)

Major surgery 4/4 (100) 4/4(100) - - 8/8(100)

Conducting
delivery

4/4 (100) 4/4 (100) - - 8/8(100)

Laboratory work 1/4 (25) - 6/8 (75) - 7/12(58.3)

Handling blood
stained container

0/4 (0) 3/4 (75) 7/8 (87.5) 10/16(62.5)

Transporting
samples

- - 0/6 (0) 12/28
(42.9)

12/34 (35.3)

Handling
infective waste
material

- - 17/24
(70.8)

38/50 (76) 55/74 (74.3)

Resuscitation 2/6 (33.3) 3/4 (75) 5/6 (83.3) 10/16(62.5)

Numerator = Positive observations Denominator = Total
observations (Figures in parentheses are in percentage)
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to a medium of 37 per cent during injections and as high as 100 percent during per
vaginal or per rectal examinations, stitching of wounds, major surgical procedures
and deliveries. The use of gloves was found unsatisfactory (less than 65%) during
the collection of blood samples or venesection (52%), handling of blood (60.3%),
laboratory work involving blood and body fluids (58.3%), handling of a blood or
body fluid stained container and resuscitation (62.5%) (Table 3).

Other protective barriers: The knowledge to wear masks during different
procedures varied from 75.4 percent to 100 percent among the health personnel
surveyed. On observation, the wearing of masks varied from a low of 50 per cent
(2 out of 4) during dental procedures, 56.3 percent (9 out of 16) during
resuscitation, 62.5 percent (5 out of 8) during deliveries and 63.6 percent (14 out of
22) during minor to a high of 100 percent (8 out of 8) during major surgical
procedures. The knowledge to wear gowns during different procedures varied from
56 to 100 percent. Wearing of gowns, in general, was less (13.5 percent, 10 out of
74). Among the hospital staff, 25 percent (4 out of 16) followed precautions in
handling contaminated equipment or instruments during resuscitations, 50 per cent
(6 out of 12) in laboratory work involving blood and body fluids, 50 per cent (4 out
of 8) while conducting a delivery and 54.5 percent (12 out of 22) in minor surgical
procedures and to a high of 100 per cent (8 out of 8) in major surgical and dental
procedures (in the form of overalls). A very high percentage of respondents (90.9
%) and (96.2 %) involved either in the procedures of major surgeries or conducting
deliveries respectively knew the usage of plastic aprons. However, these were
actually practiced by 12.5 percent (1 out of 8) during major surgical procedures
and while conducting deliveries (50 percent, 4 out of 8). Protective eyewear was
worn by anybody, anywhere in the hospital and for any procedure. 90.2 percent of
the respondents concerned with the transportation of samples reported that they
used leak proof containers while transporting blood and body fluid samples. But, it
was observed to be true only in 44.1 percent (15 out of 34) of the cases.

Sharps: 96.5 percent (82 out of 85) of the respondents reported that they discarded
needles and syringes in puncture proof containers after use. However, it was
practiced only in 92.6 percent (50 out of 54) of the cases. While each and every
nurse in the study population (38 out of 38) practiced the procedure, it was
followed by only 75 percent (12 out of 16) of doctors.

200



Puncture proof containers in the form of open plastic containers with bleach or
hypochlorite solution were seen available at all the sites. In 4.6.4 per cent (51 out
of 110) of observations they were located at a distance while in rest of the (53.6%,
59 out of 110) cases they were located near the place of use. 39.2 per cent of the
respondents concerned with using syringes and needles replied that they detached
the needle from the syringe before discarding and this was practiced by 81.6 per
cent (62 out of 76) of the personnel. Though, 38.7 per cent of the respondents
claimed that the needle was bent or broken before discarding, this practice was not
at all observed. 16.1 percent of the respondents said that they recapped needles
using both hands and this was practiced by only a few, 1.3 per cent (1 out of 76) of
respondents. 3.2 per cent of the respondents said that they discarded the syringes
and needles as such, without manipulation, and this was observed among 18.4 per
cent (14 out of 76) of the respondents (Table 4). 59 percent of the respondents (39
out of 66) did not know the correct method of passing sharp instruments during
surgery, while only 41 per cent (27 out of 66) said that they passed sharp
instruments indirectly (hand to tray to hand or forceps to tray to hand). However,
during actual observation, (8 out of 8) sharp instruments were in fact, passed
directly from forceps to hand.

TABLE 4
PROCEDURE OF DISCARDING SYRINGES

AND NEEDLES AFTER USE
Method used Category of health care worker Grand Total

Doctor (n=26) Nurse (n=42) Paramedical
(n=8)

Yes No Yes No Yes No Yes No
Detached needle

from syringe
16

(61.5)
10

(38.5)
38

(90.5)
4

(9.5)
8

(100)
0 62

(81.6)
14

(18.4)

Recapped needle
using both hands

0 26
(100)

1
(2.4)

41
(97.6)

0 8 (100) 1
(1.3)

75
(98.7)

Recapped needle
single handedly

0 26
(100)

0 42
(100)

0 8
(100)

0 8
(100)

Bent or broke needle 0 26
(100)

0 42
(100)

0 8
(100)

0 8
(100)

Discarded as such 10
(38.5)

16
(61.5)

4
(9.5)

38
(90.5)

0 8
(100)

14
(18.4)

62
(81.6)

Figures in parentheses are in percentage)
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Resuscitation: Gloves were not used by respondents during 37.5 per cent (6 out of
16) of the resuscitations despite having full knowledge (100 %) of its requirement.
Similarly, hands were not washed in 62.5 per cent (10 out of 16) of times
following resuscitation despite a higher perception of knowledge (98.7%) among
the respondents. Masks were not used during 43.7 percent (7 out of 16) of
resuscitations. Mouthpieces, resuscitation bags and ventilation devices were used
only during 75 percent (12 out of 16) of resuscitations. 30.3 percent (23 out of 76)
of the respondents whose work involved resuscitation reported that they practiced
mouth-to-mouth resuscitation during emergencies only. However, this was not
observed for a single instance during the study period.

Skin lesions: A total of 60.6 percent (57 out of 94) of respondents involved in
patient care said that they would prefer giving direct patient care and 65 percent
(80 out of 123) involved in handling of equipment said that they would not mind
handling patient care equipment in spite of their exudative lesions or weeping
dermatitis. 96.1 percent of the respondents said they would wear gloves and 78.3
percent expressed to cover the lesion with a waterproof dressing under these
circumstances. But 19.1 percent (18 out of 94) of the respondents involved with
patient care opined to avoid direct patient care and 17.9 percent (22 out of 123)
with cuts or abrasions on hands or arms involved in handling of equipments,
expressed to avoid handling of these equipments. 98.4 percent said they would
wear gloves while 88.4 percent preferred to cover the lesion with a waterproof
dressing.

Pregnant health care workers: 23.1 percent (28 out of 121) of the respondents
were ignorant that pregnant health care workers should be especially familiar with
and strictly adhere to Universal Precautions or blood and body fluid precautions.
Most of the respondents agreed that strict adherence to precautions was mandatory
in case of pregnant women in order to minimize the risk of transmission of
perinatal infection to the infant (96.8% or 90 out of 93 respondents).

Availability of articles: As per hospital authorities: all articles required for
implementation of Universal Precautions were available in the hospital. While
interviewing, however, only 70 percent of the administrators and 58% of user
respondents agreed that articles required for the

202



implementation of Universal Precautions were adequately supplied by the hospital.
A study of the inventory for the previous month confirmed that soaps and gowns
were in adequate supply in all the study units. However, gloves, facemasks and
plastic aprons were in short supply in some of the study units viz. Gynae/Obst. OT,
Surgery OT, Labour Room and Intensive Care Unit. Supply of protective eyewear
in limited quantity was initiated lately in the operation theatre in the form of
disposable kits. Disposable needles and syringes were in short supply in some
study units viz. the Intensive Care Unit and Injection Room. It was observed that
puncture proof containers for discarding syringes and needles were available in the
form of open plastic containers with bleach or hypochlorite solution. However,
availability of containers for the transfer of needles to the site of disposal was
insufficient.

Training: According to hospital authorities, there was no schedule for conducting
regular training programmes. These were carried out as per orders from the health
ministry periodically. A large proportion of the respondents (41.1%) expressed to
have received hardly any training related to Universal Precautions or blood and
body fluid precautions. This included 69.7 percent of the support staff, 47.8
percent of doctors, 40 percent of paramedical staff and 24.2 percent of nurses.

DISCUSSION

Universal Precautions have been in existence for more than a decade. With the rise
in the risk and gravity of transmission of blood borne infections to health care
workers, the implementation of Universal precautions has gained momentum.
However, it is still far from satisfactory even in a large tertiary care teaching
hospital in the heart of Delhi. In the present study conducted on all categories of
health care workers in exposure prone areas of the hospital, only half of the
respondents (51.9%) were aware of the term 'Universal Precautions' while only
41.9 per cent knew its correct definition. 6.2 per cent of the respondents were
unaware of either Universal Precautions or blood and body fluid precautions that
included almost a quarter (24.2%) of the support staff; an indication of dangerous
health consequences because of ignorance and lack of awareness. A study in
Thailand (1993) reported that 94.9 per cent of doctors and 85.5 per cent of nurses
had knowledge of Universal Precautions7. However, in a similar study of 1,400
health
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professionals in China (199S), it was observed that only 12.5 percent of the
respondents were aware of the need of Universal Precautions8. The awareness of
the health professionals in the current study, albeit low, falls in between the figures
reported in Thailand and China. Compared to only 3 percent of the health
professionals in China, the present study has revealed a much higher percentage
(41.9%) of respondents who knew the correct meaning of Universal Precautions.

Percutaneous injuries are the commonest way of acquiring blood borne
infections in the hospital. However, an alarming 68.2 percent of the respondents
were not aware of this, including 80 percent of the administrators, 78.2 per cent of
doctors, 63.6 percent of nurses, 60 percent of paramedical staff and 63.6 percent of
support staff. Only 31.8 percent of the total study sample was aware of this fact.
Knowledge and understanding of Universal Precautions, especially with respect to
safe disposal of sharps is expected among the health care workers and
administrators. In the Thailand study, 81.6 percent of nurses and 71.9 percent of
doctors were aware of sharps injury as the most important cause of spread of
infection among health care workers7. However, in the present study only 36.4
percent of nurses, 21.7 percent of doctors, 40 percent of paramedical staff, 36.1
percent of support staff and 20 percent of administrators were aware of this.
Precautions during resuscitation including the use of mouthpieces, resuscitation
bags, other ventilation devices and disposables and disinfected resuscitation
equipment are the major components of Universal Precautions. However, 18.2
percent of the respondents in the present study were unaware of this including 17.4
percent of the doctors.

Though the level of knowledge was high among the study samples in
relation to the components of Universal Precautions or blood and body fluid
precautions viz. wearing of gloves, other protective barriers and hand washing; the
actual implementation was found inadequate. Hand washing is the most simple and
basic practice for preventing the transmission of blood borne infections. This
practice, however, varied from the lowest zero in cases of handling of a blood or
body fluid stained container to the highest of 100 per cent in cases of deliveries or
following exposure to body fluids. Hand washing was not practiced following the
removal of gloves in almost one third of the observations (29.9%), the greatest
offenders being the doctors (47.1% of the total observations).
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The wearing of gloves appeared to be a sense of complacency especially among
doctors. Only 68.8 percent of doctors and 66.7 per cent of nurses washed hands
after minor surgical procedures in this study. The findings are little better than the
study conducted at Rohtak district hospital in 1996 where 58 per cent of medical
doctors and 24 per cent of nursing personnel washed hands during minor surgical
procedures9. The differences may be explained on the basis of differences in
practice between staff of a tertiary care teaching hospital and a district hospital.
The findings of the present study were, however, similar to a study conducted in an
acute care medical and surgical wards of a large teaching hospital where 93 per
cent of medical officers in acute medical ward, 76.7 per cent in acute surgical
ward, 58 per cent of nursing officers in acute medical ward and 54.1 percent of
nursing officers in acute surgical ward were washing their hands10. In the current
study, hand washing after procedures involving blood and body fluids was
unsatisfactory in case of paramedical and supportive staff as well. Hand washing
was observed among 37.5 per cent of paramedical staff and 66 per cent of
supportive staff after handling of infective waste material and among 41.7 percent
of the paramedical staff and 58.3 percent of the supportive staff after handling
contaminated equipment or instruments. Pandit et al10 reported similar results in a
teaching hospital where hand washing by nursing assistants during various
procedures was 39 percent in acute medical ward and 44.9 percent in acute surgical
ward, while by safaiwalas, it was 68 percent in acute medical ward and 89 percent
in acute surgical ward.

The use of gloves while handling blood and body fluids was also seen to be
inadequate and varied from a low of 35.5 per cent during the transportation of
blood and body fluid samples to a high of 100 per cent during per vaginal or per
rectal examination, stitching of wounds, major surgical procedures and deliveries.
Gloves were worn while collecting blood samples or during venesection in 52 per
cent of the observations. While the paramedical staff wore gloves during all the
observations, doctors and nurses did not wear them during almost half of the
observations (55% and 50% respectively). In the present study, the use of gloves
during venesection though low, but higher than the figure (16 %) reported in
Tanzania in 199711. In the present study, the wearing of gloves was consistently
higher during major and minor surgeries and deliveries. Doctors wore gloves in
93.7 per cent of minor surgeries and nurses did so at all times (100%). In the study
by Jain et al9, only 58 per cent medical
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doctors used gloves but not by nursing personnel while assisting minor
surgical procedures. In the study by Pandit et al10, gloves were worn during various
procedures by all the medical officers in acute medical ward, 75 per cent of doctors
in acute surgical ward, 35 per cent of nursing officers in acute medical ward and
62 per cent of nursing officers in acute surgical ward used gloves. The doctors and
nurses in the present study were more consistent with the use of gloves during
minor procedures. All the respondents concerned with laboratory work replied in
affirmative that they wear gloves during the work involving blood and body fluids.
However, 25 per cent of doctors were actually seen wearing gloves while
performing laboratory work involving blood and body fluids while75 percent of
the paramedical staff did so during observations. While handling infective waste
material, gloves were worn by 70.8 per cent of paramedical staff and 76 per cent of
support staff. In the present study, 66.7 per cent of paramedical staff and 86.4 per
cent of support staff followed Universal Precautions while handling contaminated
equipment or instruments. These findings are similar to that reported by Pandit et
al10 where the use of gloves during various procedures was 72 percent by nursing
assistants in acute medical ward and 36 percent in acute surgical ward, 78 percent
by safaiwalas in acute medical ward and 95 percent in acute surgical ward.

Facemasks and protective eyewear should be worn in all procedures where
blood and body fluids splashes are anticipated. The wearing of masks varied from
50 percent during dental procedures to 100 percent during major surgical
procedures. The wearing of gowns was 13.5 percent while handling infective waste
material to 100 percent during major surgical procedures and dental procedures.
Plastic aprons were worn in 12.5 percent of major surgical procedures and in 50
percent of deliveries. While conducting deliveries, the doctors or nurses wore
either gowns or plastic aprons. Protective eyewear was not used in the entire
hospital except for blood borne infection positive cases. According to a Canada
Communicable Disease Report update 2001, on the surveillance of health care
workers exposed to blood and body fluids, of the 222 mucocutaneous exposures,
62 percent occurred in the eyes and 10 percent in the mouth. Two-thirds of this
could have been prevented by the use of protective eyewear or face shields since a
large percentage (65 %) of health care workers were not using protective eyewears
or face shields or surgical masks at the time of exposure12. Hence, protective
eyewear and facemasks need to be worn in the hospital where the risk of splashes
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of blood and body fluids are expected and these should be made available
by the hospital authorities for all such procedures.

The commonest method of discarding syringes and needles was detaching
the needle and syringe before discarding them (81.6%). Only in 18.4 percent of the
observations, needles and syringes were actually discarded without manipulation.
The practice of detaching the needle from the syringe is not a correct practice and
should be discontinued. Though puncture proof containers for discarding syringes
and needles were available, almost half (46.4%) of them were located at a distance
from the place of use. This too is not appropriate since it increases the risk of
sharps injuries. Puncture proof containers should be located near the site of use.
Collapsible cardboard boxes were used for transportation prior to disposal instead
of boxes of hard cardboard, metal or plastic. The major cause of occupational
exposure to blood borne pathogens is through injury from a needle stick or other
sharp instruments1314. Hence, it is imperative that these practices be modified at the
earliest.

Except soaps, which are needed for hand washing, shortage of articles for
implementation of Universal precautions was observed. The demand was higher in
places where there is a greater risk of exposure to blood borne infections.
Protective eyewear and proper puncture proof containers for the transport of
needles to the site of disposal were not available. The availability of articles is an
essential prerequisite for the implementation of these precautions. Creating
awareness through training programmes for both administrators and the actual
health care staff may also help to increase the compliance at each level. A large
proportion of the respondents (41.1%) had no training at all for Universal
Precautions. Therefore, all categories of staff including the support staff need to be
trained in this regard. Training programmes to hospital staff with due impetus to
practical training would be more beneficial for improving both the awareness and
compliance.

CONCLUSION

Though Universal Precautions have been in existence for more than a
decade, the implementation of these precautions by hospital staff is still far from
satisfactory. Despite an increased risk of transmission of new diseases through
blood borne infections, strict adherence to Universal
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Precautions by health care .workers in a tertiary care teaching hospital in the heart
of Delhi was not observed. Though the level of knowledge was high with regard to
some of the aspects of Universal Precautions viz. the wearing of gloves and hand
washing, in actual practice, it was far less. Awareness while handling and disposal
of sharps and precautions to be used during, resuscitation was not satisfactory.
Compliance with Universal Precautions was good during procedures in which the
exposure to blood and body fluids is apparent e.g. during surgical procedures,
deliveries, etc. The areas found to be neglected were the wards, labour rooms,
operation theatre, blood bank, intensive care unit and the laboratories. A casual
compliance with these precautions was seen among all categories of health care
workers regardless of age or duration of service. These precautions are simple
protective measures which need to be put into routine practice through some extra
efforts at all levels and must be implemented. It is the responsibility of the hospital
authorities and administrators for providing training and supervision in this regard
to ail categories of staff from time to time since stricter enforcement of Universal
Precautions is an important criterion of a good, effective health care delivery
system.

Lkkjka’k
orZeku v/;;u dk lapkyu fnYyh ds ,d c`gr r`rh;d

ifjp;kZ vLirky esaa **lkoZHkkSfed lko/kkfu;ksa** ds fØ;kUo;u dk v/;;u djus
ds fy, fd;k x;k Fkk] ftlds fy, mPp tksf[ke okys ukS ;wfuVksa esa dk;Zjr
fofHkUu oxksZa ds ;kn`fPNd vk/kkj ij pqus x, 129 LokLF; ifjp;kZ dkfeZdksa
dks pquk x;k FkkA vkadM+ksa dk lap;u lk{kkRdkj] isz{k.k rFkk fjdkMksZa dk
v/;;u djds fd;k x;k FkkA fu"d"kksZaaals irk pyrk gS fd 51-9 izfr’kr
mRrjnkrkvksa dks **lkoZHkkSfed lko/kkfu;ksa** ’kCnkoyh dh lgh O;k[;k ls Hkh
voxr FksA fofHkUu oxksZa ds LokLF; ifjp;kZ dkfeZdkasa esa bu lko/kkfu;ksa dk
vuqikyu ’kwU; ls ysdj 100 izfr’kr rd fd;k tkrk FkkA de ls de 35-5
izfr’kr dkfeZd jDr rFkk vU; lacaf/kr izfØ;kvksa esa gkFkksa esa nLrkus igus ns[ks
x, Fks vkSj 12-5 izfr’kr dkfeZd ekLd] xkmu rFkk IykfLVd ds vizSu igus
gq, ik;s x;s FksA izsf{kr ekeyksa esa ls 81-6 izfr’kr ekeyksa esa ;g ns[kk x;k Fkk
fd dkfeZdksa }kjk iz;qDr lhfjtksa dks QSadus ls igys uhMy muls vyx dj
nh xbZ FkhA bu lko/kkfu;ksa dk ikyu vf/kdka’k ’kY; vkfn dlksa esa fd;k
tkrk Fkk] fdUrq tgak laØe.k dk [krjk de gksrk Fkk ogka ,slk de gh fd;k
tkrk FkkA v/;;u ds fu"d"kksZa esa bl ckr ij cy fn;k x;k gS fd fofHkUu
oxksZa ds LokLF; ls lkoZHkkSfed lko/kkfu;ksa dk vuqikyu dM+kbZ ls djkus ds
fy, mUgsa f’kf{kr fd;k tkuk pkfg,] rFkk lrr~ f’k{kk iznku dh tkuh pkfg,A
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