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Abstract

A sample of 175 women in rural South India were interviewed to determine
rates and effectiveness of tetanus immunization during their most recent pregnan-
cies, and to investigate their knowledge, attitudes and beliefs about antenatal care,
neonatal tetanus, and maternal tetanus immunization. Nearly half (47.4%) of the
women had received at least one dose of tetanus toxoid during the pregnancy, but
less than one third (31.4%) were fully and effectively immunized. The main reason
for ineffective immunization was that only one dose of tetanus toxoid was given
when two were needed. Over-immunization occurred in nearly half (49.4%) of the
immunized group. Two thirds (67%) of the literate women and one third (33%) of
the illiterate women were immunized (X2.01(1)=6.64 X?=13.66). There were no
other significant correlations between immunization status and socio-demographic
characteristics. Of the women (45.1%) who had received antenatal care, 82.3%
were immunized and 17.7% were not. Most of the women (71.4%) felt immuniza-
tion during pregnancy was safe, 28% were unsure, and only 0.6% thought it was
not safe. Over three fourths of the study group (76%) did not know what tetanus
in the newborn is. Of those with knowledge of the disease, the majority (69%) did

not know its cause, or how to prevent it.




Chapter One
The Study Problem

tro ion to the Proble

Tetanus neonatorum, a disease rarely encountered in the U.S. or other indus-
trialized nations, remains an important cause of neonatal death in India and in
the rest of the developing world. The significance of tetanus as a cause of death
in the neonatal period is demonstrated by the results of a study conducted by
the World Health Organization in the South Indian state of Tamil Nadu. In the
population studied, neonatal tetanus accounted for 17.7% of the newborn deaths
(Directorate of Public Health and Preventive Medicine, 1981). A reduction in the
number of deaths caused by neonatal tetanus would greatly reduce the very high
infant mortality rate in India (129/1000 live births in 1978) (Sankaran,1980).

Tetanus in newborns occurs when the tetanus organism, Clostridium tetani,
enters the newborn bloodstream via the freshly cut umbilical cord. This occﬁrs
most commonly when the cord is cut with an instrument contaminated with the
tetanus bacillus, or when the bacillus is present in a dressing applied to the cord
stump. It can be prevented by using a clean, preferably sterile instrument to cut
the cord, and by keeping the cord stump clean while it is healing.

Neonatal tetanus is practically unknown in the Western world because the
majority of deliveries are attended by physicians or highly trained midwives who
practice sterile technique when cutting the umbilicus. In addition, deliveries are
conducted in environments where the tetanus bacillus is rarely present.

In contrast, most births in India take place in the home, and are conducted
by untrained attendants. The tetanus organism, although found in the soil of
most countries in the world, is more abundant in countries like India where the

climate is tropical, and the soil moist and fertile. Most of the population of rural
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India live in houses constructed of mud or earthen brick. The tetanus bacillus
has been cultured from the walls and floors of mud houses in India, and from the
implements commonly used to cut the umbilical cord (Warley & Jelliffe, 1970).

A second reason that tetanus is so prevalent in India is related to the fact that
the tetanus organism lives part of its life cycle in the intestinal tract and feces
of domestic animals (Senecal, 1970). Cows, goats, water buffalo, and bullocks
abound in both urban and rural areas of India. Due to a shortage of wood in
India, dried cow dung is an important cooking fuel and is found in abundance
around cooking areas. Cow dung mixed with water and formed into a paste is
spread on walls and floors to create a smooth hard surface. Finally, cow duné is
believed to have antiseptic qualities and is sometimes used as a dressing for the
newly cut umbilical cord.

Tetanus has been recognized worldwide as a major cause of neonatal death.
The World Health Organization has set target goals for the reduction of neonatal
tetanus. They recommend that an effort be made to reduce neonatal tetanus
mortality rates to 1/1000 live births by 1990, and gero deaths by the year 2000
(EPI Global Advisory Group, 1982). The Indian Ministry of Health and Family
Welfare has taken this recommendation and set target goals of 0.5/1000 live births
in the urban areas, and 1.0/1000 in the rural areas by 1985 (Sokhey, Bhargava, &
Basu, 1983).

There are two successful means of reducing the numbers of neonatal tetanus
deaths in a given population. The first is to assure that all deliveries are conducted
in a clean environment by a trained attendant, and that the umbilicus is severed
with a sterile instrument. This method of controlling neonatal tetanus has been
used with great success in the developed world. Less developed countries have

also attempted to use this method but with limited success. The problem is one of
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resources. In a country like India there are simply not enough health care facilities
or providers to make this method feasible.

The second means of reducing neonatal tetanus mortality can be used success-
fully even in the absence of a clean environment and a trained birth attendant.
It is the immunization of pregnant women with tetanus toxoid in order to con-
fer upon the newborn passive immunity against the tetanus bacillus. It has been
shown that two doses of tetanus toxoid administered in the latter half of preg-
nancy at one month intervals will provide the infant with adequate antibodies to
protect against tetanus for at least several months (Cruikshank, 1976). The Indian
Ministry of Health has chosen this method to reduce neonatal tetanus mortality.
They have set a goal of 85% vaccine coverage of pregnant women with tetanus
toxoid by 1985 (Sokhey et al, 1983). Sankaran (1980) estimated that only 40% of
expectant women in India are immunized with tetanus toxoid during pregnancy.

tatement of the Prob

The Indian state of Tamil Nadu is located in the southeast tip of the Indian
subcontinent. The neonatal tetanus mortality rate in Tamil Nadu is 6.1/1000 live
births (Directorate of Public Health and Preventive Medicine, 1981). Vance (1983)
estimates that in one area of Tamil Nadu that he studied, only 19.9% of women
in the study were immunized with two doses of tetanus toxoid during pregnancy.

This study was designed to determine the success of the maternal tetanus
immunization program in one area of rural Tamil Nadu, and to make recommen-
dations to increase effectiveness of future programs. With such a goal in mind,
the approach to data collection was three-fold.

Firstly, to quantify the numbers of expectant women in a rural area of Tamil
Nadu that were effectively immunized with tetanus toxoid. Secondly, to investigate

the reasons that an immunized woman may have been ineffectively immunized.
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Thirdly, to identify reasons that women do not receive tetanus immunization dur-
ing pregnancy.

Research Questions

At the time of the birth of their latest child, what percentage of women were
effectively immunized with tetanus toxoid?

What percentage are ineffectively immunized?

In the cases of ineffective immunization, what were the reasons that the immu-
nization was ineffective? (ie. not enough doses of vaccine, doses too close together,
immunization given too close to term).

Is there any resistance to the idea of immunization during pregnancy?

Is there any relationship between tetanus toxoid immunization status and

-the socio-demographic characteristics of the population under

study? |

-the utilization of antenatal services?

-the knowledge, attitudes and beliefs about tetanus and tetanus

immunization?
Definition of Terms

Effective immunigation. Immunigation status of the woman during the birth
of her latest child was such that passive immunity against tetanus was conferred
upon the newborn.

Ineffective immunigation. Immunigation status of the woman during the birth
of her latest child was not sufficient to confer passive immunity against tetanus

upon the newborn.




Chapter Two
Review of Relevant Literature

Literature Review

The incidence of neonatal tetanus worldwide is difficult to determine because
in developing countries the cause of newborn death is often unreported. Warley
and Jelliffe (1970) estimate that tetanus neonatorum accounts for up to 25% of
neonatal deaths worldwide. Black, Huber and Curlin (1980) more conservatively
estimate that 10% of the deaths among live born infants are due to tetanus.

An effort is underway in India to collect data on the incidence of diseases
preventable by immunization, ie., diptheria, pertussis, tetanus, polio, whooping
cough, and typhus. One such study, conducted by the Expanded Programme
of Immunization, (EPI), has compiled data on the incidence of tetanus in Tamil
Nadu. The EP], an a;ency of the World Health Organization, was started in 1978
with a goal of reducing morbidity and mortality from the above diseases. (Sokhey,
Bhargava, Indra, Basu, 1983).

According to the findings of the EPI study, the neonatal tetanus mortality rate
in Tamil Nadu is 6.1/1000 live births. The actual number of cases is probably 10-15
times higher due to under-reporting. (Directorate of Public Health and Preventive
Medicine, 1981). The EPI study also looked at antenatal tetanus immunigation
rates in both rural and urban areas. In rural areas, 47.3% of the women interviewed
had received some immunizgation with tetanus toxoid, while 52.7% had received
no immunization. In the urban areas, 76.9 % of the women had received some
immunization, while 23.1% had received none. The sample for this study consisted
of women who reported a neonatal death (N=62) in infants born in the prior
4 month period. The EPI recommended an improvement in maternity services

coupled with an increased coverage of pregnant women with tetanus toxoid in
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order to reduce mortality from neonatal tetanus (Directorate of Public Health
and Preventive Medicine, 1981).

In 1982, at a Global Advisory Group Meeting of the EPI, neonatal tetanus was
established as a major EPI priority worldwide. The group recommended that the
community become involved with EPI work through education of traditional birth
attendants and peripheral health workers about the importance of immunization.
It was hoped that these workers would in turn be able to educate mothers, fam-
ilies and women’s groups about the benefits of antenatal tetanus immunization
(Expanded Program of Immunization, 1982).

Tetanus occurs in all age groups, with neonatal tetanus accounting for 10-30%
of all tetanus cases. Tetanus has a higher fatality rate in the newborn period
than in childhood or adulthood. It is estimated that 80% of all tetanus deaths
occur in the newborn (Cruikshank, 1976). Without treatment, 90% of infants with
tetanus die. Some facilities in developing countries have reported a 50% survival
rate in hospitalized infants receiving diligent medical and nursing care (Daud,
Mohammed, and Ahmad, 1981). In developed countries, where newborn intensive
care facilities are available, the survival rate is much higher.

Clostridium tetani, the anaerobic gram positive rod responsible for the disease,
has a very resistant spore stage. Man contracts tetanus when a spore is introduced
into the body during injury. Since the organism is an anaerobe, spore germination
most frequently occurs with puncture wounds, although burns and minor wounds
may also be sites for entry of the organism. The toxin, tetanospasmin, causes
the symptoms. The toxin reaches the nervous system via the bloodstream, or by
traveling along the axon cylinders of the motor nerves. It eventually becomes fixed
in the ganglion cells of the anterior horns of the spinal cord and cranial nerves,

leading to reflex convulsive activity (Senecal, 1970).
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In the newborn, incubation period is 3 to 10 days, and the shorter the in-
cubation period, the poorer the prognosis (Warley & Jelliffe, 1970). The mean
onset of symptoms is 5.2 days (Daud et al, 1981). The first signs and symptoms
noted by the mother are lethargy, and failure of the infant to feed. The infant
is unable to eat due to masseteric spasm and trismus. Trying to force feed the
infant makes the spasms worse. Fever is usually absent, at least at first. As the
condition progresses, spasms spread to the muscles of the neck, vertebral column,
face, limbs and abdominal wall. Warley and Jelliffe (1970) describe the classic pos-
ture of the infant afflicted with neonatal tetanus. It is called *risus sardonicus®,
referring to the facial grimace. The jaw is clenched, the lips drawn down laterally
and upwards, the eyebrows raised and the legs extended.

Finally, the disease progresses to the tetanic paroxysmal stage. The spasms
associated with tetanus are often called convulsions, but this is a misnomer. There
is no loss of consciousness, and the spasms are very painful. The muscles of
respiration and the diaphragmatic muscles may be involved. Cause of death is
often cardiac or respiratory failure due to continuous spasm.

Pneumonia is another potentially fatal complication. The swallowing and
cough reflexes may be affected, leading to increased retention of oral secretions,
and aspiration into the lungs. Daud et al (1981), report that survivors of tetanus
neonatorum usually suffer no mental or motor sequelae, except for a large per-
centage with umbilical hernia in their study group.

As already noted, the high incidence of neonatal tetanus in developing coun-
tries like India is due in part to the childbirth practices in these countries. In India,
80% of the population live in the rural areas, while 80% of the available physi-
cians live and work in the cities (Smith, 1978). Health care in rural areas is often

provided by para-professionals and semi-trained village workers. Kumar (1980),
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estimates that 70% of the births in rural areas, and 50% of the births in urban
areas are attended by untrained midwives. These traditional birth attendants are
called dais. Typically, the dai is an older woman, illiterate and uneducated, who
inherited her profession as a family right. She provides most of the maternal-child
services for the community (Mathur, 1979). Her practice is based on traditional

beliefs, rituals and customs, and includes many harmful activities.

The dai attends the delivery in the home of the partutient. The delivery
usually takes place on the floor which is often of dirt composition with a cow dung
paste spread over it to harden the surface. The tool used by the dai to cut the
cord is rarely sterilized. More commonly it is borrowed from the the kitchen or
from the fields, and improperly cleaned, if cleaned at all. It may be a sickle or
hoe, a kitchen knife or scissors (Gordon, Gideon & Wyon, 1965). One village dai,
personally interviewed by the author of this paper, had received training from a
local hospital, and kept a delivery bag which she brought with her to each delivery
she attended. In it she carried razor blades provided by the hospital for use in
severing the cord. She had a supply of three blades which were originally given
to her in sterile packages. She was supposed to turn them in to the hospital for
re-sterilization after each use. The hospital was at least 5 miles away, with no
form of public transportation between the village and the hospital. The dai would
have had to travel by bullock cart over the rutted dirt roads to the hospital to
exchange her blades. Of course she did not do this, and the blades I saw were

quite well used and far from sterile.

Since tetanus immunigation is usually given during the antenatal exam, there
is a correlation between the utilization of antenatal services by pregnant women
and rates of immunigation with tetanus toxoid. Rao and Inbaraj (1971), studied

trends in the utilization of antenatal services in South India. They found that in

Y O e » ga—



10
the period 1965-1968, 28.6% of the population in their study (all married women in
a selected area), reported utilization of antenatal services. The trend was towards
increased use of antenatal services.

In a later study by the same author, (Rao, 1981), utilization of health ser-
vices in the same area of South India was again investigated. In this study, he
looked at preference for type of antenatal service. Of the respondents, 45.5% had
had no antenatal check-up, 32.9% preferred the government hospital for antenatal
check-ups, 18.5% preferred private clinics, and 3.2% preferred MCH welfare clin-
ics. Of those women who had never had a prenatal check-up, 42.2% felt it was
not necessary, 43.1% gave no reason for not going, 9.7% said it was too far from
home, and 5% said they couldn’t afford a check-up. Concerning awareness of the
availability of maternal-child welfare facilities, 33.5% of the population were not
aware of availability, 59.3% were aware but were not utilizing the facilities, and
3.6% were utilizing the services. The main reason for not utilizing the facilities
was the poor treatment offered. Finally, 98.6% of the total study group believed
that immunization could prevent certain diseases.

The prevention of tetanus through maternal immunization has been closely
studied in many countries around the world. It is generally accepted that full
passive immunity is conferred upon the newborn for at least several months if the
mother receives two doses of tetanus toxoid in the last trimester, at one month
intervals, with the second dose administered at least 6 weeks prior to delivery
(Cruikshank, 1976). If the woman has received prior immunization with tetanus
toxoid, a single booster dose in the course of the pregnancy is sufficient to prevent
neonatal tetanus (Miller, 1979).

Furste (1981) reports on the findings of a study presented at the Sixth Interna-

tional Conference on Tetanus. The study was designed to test the effectiveness of
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maternal immunization with tetanus toxoid in reducing mortality from neonatal
tetanus. Pregnant women were immunized twice during pregnancy with tetanus
toxoid, more than one month apart, and before the last two weeks of pregnancy.
Mortality from neonatal tetanus was reduced from 8% to 0.0% as a result of the
immunigation program.

In a study done in Bangladesh in 1978-1979, full immunization of pregnant
women with two doses of tetanus toxoid reduced neonatal mortality by one half,
and neonatal mortality on days 4-14 by 70% (Rahman, Chen, Chakraborty, Yunus,
Chowdhury, Sarder, Bhatia, and Curlin, 1982). They also studied mass immuniza-
tion of non-pregnant women in their child-bearing years, and found that neonatal
mortality was reduced in their offspring, but that full protection against neonatal
tetanus required a booster vaccine 4-6 years after initial immunization.

Black, Huber and Curlin (1980) also studied the effects of immunizing non-
pregnant women in their child-bearing years with two doses of tetanus toxoid.
They found a one third reduction in neonatal mortality in the 9-32 month period
following vaccination. They attributed the reduction in mortality to the 76% lower
mortality rate among 4-14 day old infants, the time period when tetanus is the
primary cause of death.

Fouri (1982) notes the possibilities for reducing neonatal tetanus in South
Africa by maternal immunization. In the population studied, none of the moth-
ers whose infants had neonatal tetanus had been immunised with tetanus toxoid
during the pregnancy. Half of these women had visited the antenatal clinic during
the pregnancy. Had they been immunized, one half of the tetanus deaths would
have been prevented.

Cvjetanovic, Grab, Vemura, and Bytchenko (1972) designed a mathematical

model in order to do a cost/benefit analysis of tetanus immunization programs.
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They compared mass immunization of the general population, and immunization
of pregnant women only. They note that with tetanus immunization programs,
no herd immunity is conferred, and every person must be immunized to be pro-
tected. Since resources in developing countries are very limited, immunization
of the total population is impractical. They also note that the average cost of
tetanus immunization is $.04, while it costs approximately $200.00 for treatment
of tetanus (in developing countries). They determined that a much greater benefit
for each immunization dollar spent is achieved by immunizing pregnant women
alone on a continuing basis. This effect is achieved because there is a much higher
morbidity /mortality rate for neonatal tetanus than for tetanus in the rest of the
population (Appendix A).

Recent studies on tetanus have focused on natural immunity. From 40-80% of
the non-vaccinated population in certain areas of India have tetanus antibodies in
their blood. The antibodies are believed to provide some limited protection, or
reduce the severity of the disease (Furste, 1981). Possibly, presence of naturally
occurring immunity is the factor that has confounded the findings of studies de-
signed to test immunity in the newborn whose mother received only one dose of
tetanus toxoid during pregnancy.

Gupta (1978) studied rural Indian women’s utilization of the government
health care system for maternity care. She found a preference for care by the
local midwife because of the quality of care the midwife offered, and because of
the need to travel away from the village to seek care at the health center.

Immunigation acceptance among pregnant women in rural Bangladesh was
investigated by Rahman, Chen, Chakraborty, Yunus, Faruque, and Chowdhury
(1982). They found a high rate of non-acceptance of vaccination. Only 34.2%

of pregnant women in the sample accepted full immunization, and 4.8% accepted
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partial immunization. They found little difference between acceptors and non-
acceptors with regard to socio-demographic characteristics. The main reasons for
non-acceptance of vaccine were objection by family members, and fear of harming
the fetus. Based on their findings, the authors suggest that maternal tetanus
immunization programs are not likely to be effective in cultural settings like rural
Bangladesh due to resistance to the idea of immunization during pregnancy. For
this reason they recommend mass immunization of non-pregnant women, backed
up by maternal immunization campaigns.

Conceptual Framework

The conceptual framework for this study was based on health care utilization
theories of a variety of authors. The object of utilization theory is to identify the
kinds of people who utilize certain types of health care, how and why they seek
care, and to make predictions about who will utilize health care services. It was
the object of this study to identify the population utilizing antenatal immunization
services, to understand their reasons for seeking or rejecting immunization, and to
make recommendations for design of future immunigation programs to encourage
maximum utilization. Concepts used in developing the framework for this study
were drawn from the utilization theories of Mechanic (1962) (1979), Igun ( 1976),
Gray, Kesler & Moody (1966), Anderson & Newman (1973), McKinley (1972),
Bice & White (1969), and Zola (1973).

It was necessary to draw upon different utilization theories to develop a frame-
work for this study, because of two unique aspects of this study. Firstly, in India,
there are two main systems of medical care, the traditional and the western style
systems. To pregnant women, this means a choice between two very different
options for antenatal care, only one of which offers tetanus immunization. Since

nearly all utilization frameworks are designed with a single health care system in
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mind, none fully addressed this situation. Secondly, this study is concerned with
a preventive health measure, namely immunization, and most of the utilization
models focus on behavior in the presence of illness. Nevertheless, many aspects of
utilization theory are applicable to this study.

Appendix B contains an outline of health utilization behavior developed as a
basis for the conceptual framework for this study. The Anderson-Newman model
for the study of health service utilization provides the structural framework for the
outline found in Appendix B. It looks at both societal and individual determinant

of behavior regarding maternal tetanus toxoid immunization.



15
Chapter Three

Methodology
This chapter describes the research design, the setting, the sample, techniques
for data collection and a discussion of the reliability and validity of the methodol-
ogy.
Research Design

This study was conducted using an exploratory descriptive design. One-
hundred and seventy-five rural village women were interviewed in 20 villages of
the North Arcot district of Tamil Nadu. All of the women had delivered a live
or stillborn infant within the six month period prior to the data collection. The
interviews were conducted over a two month period, beginning on February 2,
1984, and ending on April 11, 1984.

Research Setting

General description. The study was conducted in the North Arcot District of

the state of Tamil Nadu in South India. The population of North Arcot District
is 4,402,087 (Census of India, provisional figures, 1981). North Arcot District is
fairly representative of the 15 other districts in Tamil Nadu state. The climate is
warm and dry with irregular seasonal rainfall at the times of the southwest and
northeast monsoons. Agriculture is the main occupation with principal crops being
rice, sugar cane, peanuts, mango and maize. The main industries are weaving and
tanning. Hinduism is the predominant religion, and there are some 50 different

castes and subcastes in the district (Rao and Inbaraj, 1978). (A discussion of caste

will follow).
Administrative divisions. Anaicut block, in the Vellore Taluk of North Arcot

district was chosen as the area for data collection. The administrative divisions of

India are concisely described by Rao (1976).
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Administratively, India is divided into several states and territories. Each
state is comprised of several smaller administrative units known as dis-
tricts, which in turn are further subdivided into taluks or tehsils. In every
district, there are cities and towns that make up the urban component
which is usually about 20% of the total district population. The remain-
ing 80% is basically rural, made up of villages of various siges. In each of
the main village units, the administration is vested in a group of elected
individuals who make up the *village panchayat®. A set of village panchay-
ats are organised into a *union”®, that is known as a “panchayat union® or
a “community development block” or simply as a *block®. The sise of the
block varies, usually around 80-90,000 people. A taluk would have four or
five such blocks (Rao, 1976).

All of the 20 villages where the study was conducted are located in Anaicut
Block, one of four blocks in Vellore Taluk. Vellore Taluk comprises an area of
928.75 square kilometers (886.40 rural and 42.35 urban). The total population of
the Taluk is 503,218 (Census of India, provisional figures, 1981).

Population and characteristics. Anaicut Block is representative of the other

blocks in Vellore Taluk, and in North Arcot district. It is a mostly rural area,
with small towns located along the main roads. In 1971 the population of the
block was 103,435 in an area of 131.9 square kilometers. The population density
per square kilometer is 784.2, and the birth rate is 27.4/1000. (Vance, 1983).
Ninety-seven and one half percent of the population is Hindu, with the remaining
2.5% Muslim and Christian. Most of the families (93.9%) own their own homes,
and 58.3% of the homes are 400 sq. ft. or less in size. The mean size of a household
is 5.89 persons. Over one half (59.2 %) of the houses are constructed of mud, and
42.6% of brick. Nearly one half (44.1%) are one room dwellings and 73.9% have
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no windows. Bathrooms are present in 43.2% of the houses. Electricity is supplied
to 36.9% of the households, and water is carried from wells in over 80% (Vance,
1083).

A fairly large but sparsely populated area of the block is forest region. The
forest region has no roads and the villages located within it are basically cut off
from the rest of the block. No interviews were conducted in the forest region due
to lack of transport to the area. It would take many hours by foot to reach the
forest villages. Vance (1983) estimates that the forest village population makes
up about 9.7% of the population of the block.

The infant mortality rate (birth to one year) in Anaicut block is 108.2/1000
and the childhood mortality rate (one to four yrs.) is 38.7/1000 (Vance, 1983).
No figures on the neonatal mortality rate of Anaicut block are available, but Rao
(1976) reported that the neonatal mortality rate in a rural area of neighboring
K.V. Kuppam Block, according to a prospective study in the period 1969-1974,
was 50.4%.

Castes. As mentioned, there are over 50 different castes and subcastes living
in Anaicut block. The caste system in India is a categorization of peoples into
different social groups. It applies only to the Hindu population, and not to peoples
belonging to different religious groups such as the Muslims or the Christians. One’s
caste determines to a great degree one’s place in the society, particularly with
respect to occupation. Although the caste system was officially outlawed in India
during the time of independence from British rule, it is very much alive in India
today.

The caste system originated in ancient times, and the original purposes of
the system are much disputed. Nevertheless, the system serves the purpose now

of rigidly separating the society into well-defined social groups, each with their
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own customs and occupations. One is born into one’s caste, there is no vertical
movement between castes, and no inter-caste marriage permitted, so the system
is preserved. The higher caste peoples do not associate with members of the lower
castes and the more menial occupations are assigned to the lower castes, although
as the country becomes more urbanized this situation is changing.

There are four main castes, with many subcastes in each of these categories.
The four principal castes, in their hierarchical order, are the Brahmins, the Ksha-
triyas, the Vaisyas, and the Sudras. Outside of the caste system are the untouch-
ables. The untouchables occupy such a low position on the social ladder that they
are not even a part of the caste system. The Brahmins are the priestly caste, the
Kshatriyas are the soldiers and administrators, the Vaisyas are the artisan and
commercial caste, and the Sudras are the farmers and peasants. The untouch-
ables perform the most menial tasks, for example, sweeping and latrine cleaning.
That is not to say that Brahmins are never farmers, or that all administrators are
Kshatriyas, since the system has undergone much change since its origin. These
groupings merely outline the basic occupations of the principal castes.

There are hundreds of “subcastes” of the four main castes, and each of these
has an occupation associated with it. The untouchable group, although not of-
ficially a caste, also has many subcastes. Untouchables are also referred to as
“harijans”, or as the “scheduled castes”. Grouped with the untouchables in the
scheduled caste category are the tribal people, and officially their social groups
are referred to as “scheduled tribes”.

For official purposes, there are four main categories of castes. They are the
“forward castes”, the “backward castes”, the “scheduled castes® (untouchables),
and the “scheduled tribes”. The government awards certain opportunities to mem-

bers of the backward and scheduled castes/tribes, much in the same way that
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“equal opportunity” guidelines exist in the U.S. today. There are many more back-
ward castes than forward castes and together with the untouchables, the backward
castes form the bulk of the society. This is true of Anaicut Block where 90% of the

population are members of backward or scheduled castes or tribes (Vance, 1983).

Health services. Both the private and governmental health services available
in Anaicut block are similar to those available in the rest of rural south India.
Private services are offered by physicians who operate private clinics in the larger
towns. The Christian Medical College and Hospital, a private and well-regarded
institution, is located in the city of Vellore, in nearby Vellore block. Bus service

to Vellore is available on a regular basis from the villages located along the main
roads.
The government health system in India is multi-tiered. In rural areas, like

Anaicut block, the major source of governmental health care for the population

is the Primary Health Center, or PHC. Ideally, the PHC is staffed by one to

three physicians, a number of auxiliary nurses, and various support personnel.
The PHC serves a population of about 100,000 people. As the name implies, the
center provides primary care for its clients, but refers patients to the government
hospital if hospitalization or special treatment of some kind is needed. The PHC
personnel also make visits to the more distant villages to hold immunization and
other clinics.

The PHC that services Anaicut block is located in Odugatur (see map, Ap-
pendix C). It opened its doors in May of 1968. The PHC is at the southern end
of the block, and the majority of its patients are from the area close to Odugatur.
Patients at the northern end of the block are more likely to seek health care else-
where, for example in Vellore, at the government hospital in Pallikonda, or at a

PHC in another block.
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The area serviced by the PHC is subdivided, and subcentres service these
smaller areas of 5-10,000 people. The Odugatur PHC has ten subcentres un-
der its direction. The subcentres are staffed by one auxiliary nurse, called an

Auxiliary Nurse Midwife, or ANM. The ANM has from one and a half to two

and a half years training. She may be assisted by an ayah, an untrained general
female worker, and/or a trained dai. The dai is the traditional village midwife.
The training period for the dai is one month long. Anaicut block is served by 71
trained dais.

Besides the PHC, Anaicut block has a government hospital in Pallikonda which
offers full medical and surgical services, a government hospital in Maratipalayam
which offers medical and maternity services, and two government dispensaries (In
Anaicut and Pallikonda) that offer pharmaceutical and clinic like services.

There is no cost for care at the PHC, subcentre, or government hospital.
Medications or supplies that are not available at the institution must be purchased
at the pharmacy by the patient. Maternity care is free. All immunizations are
free.

There are a variety of places where antenatal tetanus immunization is avail-
able to the women of Anaicut block. Antenatal check-ups with immunigation are
offered free of charge at the government hospitals and at the PHC. Women can
go to the private hospital in Vellore for low cost antenatal care and immunization.
Private physicians in the larger towns also offer these services. Finally, the PHC
and subcentre personnel make village visits to do antenatal check-ups and immu-
nization. Not all of the villages are visited by health teams, nor is this service

offered on a regular basis.
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Sample

The sample for this study was selected using a modified stratified random
sampling technique. The target population of the study is rural women of child-
bearing age in the North Arcot District of Tamil Nadu. The sample population
consists of 175 rural women of childbearing age from randomly selected villages of
Anaicut block in the North Arcot district. Anaicut block was selected as the area
of study because it is representative of other blocks in the North Arcot District in
terms of size, accessibility, character of the population, and type of health services
available.

There are 46 villages and one city in Anaicut block. Since this study looks
at antenatal tetanus immunization rates in rural areas, the city, Pallikonda, was
omitted from the study. The seven forest villages were also omitted for reasons
explained. The remaining 39 villages were divided into nine categories based
on size and distance to a PHC, subcentre or hospital. There were three size
categories; less than 1000 population, 1000-3000 population, and greater than
3000 population. In each size category there were three sub-categories based on
distance to a health facility. Villages were grouped in the less-than-two km. group,
the two- to-five km. group, or the five-to-ten km. group. There were no villages
in any size category that were more than 10 kms. from a health facility. None of
the villages in the greater than 3000 population category were more than five kms.
from a health facility. Therefore, there were really only eight categories. Because
each category had a different number of villages, it was decided to randomly select
half of the villages from each category for a total of 20 villages.

In each village selected, all of the women who had delivered a live or stillborn
baby in the six month period prior to the study were interviewed. Women who

had experienced early or intermediate fetal loss (less than 28 wks. gestation) were
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excluded from the sample population. Women who had migrated to the village
for delivery were included in the study population, but their home villages were
noted. (It is common in India for women to return to their mother’s village to
give birth.)

A house to house survey method was used to identify women meeting the
sample criterion. In this way it was hoped that all women in the village who
had delivered in the six month period prior to the study would be contacted for
interview. The sample then, consisted of 175 rural women who had delivered a
live or stillborn infant in the six month period prior to the study.

Techniques for Data Collection

Structured, standardized interviews of the sample population were conducted
(see Appendix D). The interview schedule consisted of a total of 54 questions.
The interview tool was designed to collect information about the subjects in the
following areas: Socio-demographic characteristics, obstetrical history, knowledge
of availability of antenatal services, attitude about necessity of antenatal care
by trained personnel, utilization of antenatal services, knowledge about neonatal
tetanus, knowledge about tetanus immunization, attitudes about safety of immu-
nization during pregnancy, and tetanus immunigation history.

In actuality, each woman was asked an average of about 35 questions, because
a ®“ no ® answer to one question often canceled the need to ask the questions
immediately following it.

The interviews were conducted in Tamil, the local language, by a trained fe-
male interpreter who used an interview schedule prepared in Tamil. (Appendix E)
Two interpreters were used to collect data. Both spoke fluent English and Tamil,
and were both primary school teachers. The researcher accompanied the inter-

preters to all interviews, and supervised collection of data. Following each inter-
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view period, the responses were translated into English and transferred to data
collection sheets.

The Interview schedule was designed by the researcher to determine the rate
of effective antenatal tetanus toxoid immunization in the study population, to
identify reasons that women are ineffectively immunized, and to identify factors
which influence whether or not a woman will seek immunization during pregnancy.

The interview schedule was field-tested twice in two different villages outside
of the study area. Following each pretest, the interview was revised, eliminating
unnecessary questions, adding others, and reworking the questions where necessary
to make intent clear. A total of 12 interviews were conducted during the field-
testing.

Data Analysis

Analysis of data was accomplished by content analysis of the responses to the
open-ended interview questions. Using a nominal scale, responses were assigned to
various independent categories and frequencies of occurrence noted. Descriptive
statistics were utilized to report the findings. The chi square test was employed
to determine whether differences between categories were significant, or due to
chance. The Yates correction was applied where cell sises were less than 10.

Validity /Reliability of Methodology

As the use of translators to collect data may threaten the reliability and validity
of a study, every attempt was made to minimige this threat. The two interviewers
were fully trained in advance, including education about tetanus, antenatal tetanus
immunization, and the purposes/goals of the study. A structured, standardized
interview format was used, in order to minimize variability and bias in translation.
The translation of the Interview Schedule itself was done by a Tamil language
teacher, and then checked by the Indian advisor of the project. Every interview



24
was personally supervised by the researcher so that problems with translation, or
uncertainty about responses could be discussed on the spot. The researcher carried
an Interview schedule in English so that the progress of the interview could be
followed. Also, the interviewer had some familiarity with the Tamil language, so
close supervision of the data collection phase was possible.

Giving socially acceptable answers is a second threat to reliability /validity. It
is quite possible that some women gave answers to questions that they wouldn’t
ordinarily give because of the interview situation. For example, they may have
stated that they were immunized with tetanus toxoid even if they weren’t, because
they thought the interviewer wanted them to answer positively. This problem
was avoided by asking whether the subject had had any injections during the
pregnancy. If the answer was yes, further questions were asked to determine

-

whether the injection was an immunization.

One of the objects of the study was to determine the rate of immunization of
pregnant women with tetanus toxoid. This information was collected by asking
the interviewees to recall their immunization histories. This method was chosen
as opposed to searching through hospital and clinic files because of problems with
record keeping in India. In some instances, such as when a woman was immunized
by a private doctor, immunigation records were not available. Because of problems
with recall, the sample was limited to women who had delivered in the six month
period prior to the study, rather than including all childbearing women in each
village. An attempt was made to cross-check recall histories with actual hospital
and clinic records. This was possible in only a small number of cases where records
had been kept.

There were a small number of cases where women reported that they had

received injections at antenatal check-ups but did not know for what reason the
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injections had been given. In these cases, closer questioning was necessary to de-
termine whether or not the injections could be considered immunizations. The
women were asked whether or not they were sick at the time of the injections.
If a woman answered negatively, it was assumed that the injection was an im-
munization. If a women answered that she had gone to the doctor because of a
disease commonly treated by injectable antibiotics (urinary tract infection, diar-
rhea, upper respiratory infection), it was assumed that the injection was not an

immunigation.

All interviews were conducted at or near the home of the woman being inter-
viewed. In most cases, the woman herself answered all of the questions. There
were times when a domineering husband, mother, or mother-in-law would answer
some or all of the questions. Attempts were made to address the questions to the
woman being interviewed, or to validate responses with her. In such situations,
it was assumed that the person answering the questions was the decision maker
for the family regarding health care, and these interviews could be included in the
sample.

Most villages were small enough to complete interviews in one day. Some of
the larger villages required a return trip. There was one refusal. The woman was
retarded and her family did not want her interviewed. In three instances, neighbors
indicated that a household had a woman meeting the criterion, but upon reaching
that household the occupants informed the interviewers that a mistake had been
made. It appeared as if, in these three cases, there was some resistance to being
interviewed. Resistance may have been a problem because of local ill feelings
towards health care personnel. In this researcher’s experience, this was almost
entirely due to the sterilization program. Some villagers are afraid that health

workers who make door-door inquiries are looking for sterilization candidates. It
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has been some time since India has had mandatory sterilization, but fear along
these lines still exists. This reluctance to talk to health workers was a threat to
the validity of the study findings because some interviews may have been missed.

As mentioned, the distant forest villages were excluded from the study because
of their inaccessibility. This exclusion affects generalization of the findings. It can
be surmised that the inhabitants of these villages do not frequently make the long
journey to health centers for antenatal care. The health teams from the PHC
do not make visits to these villages. Undoubtedly, inclusion of data from these
villages would have had a negative effect on the findings, that is, lowering the rates
of immunizgation, utilization of antenatal services etc.

It has also been mentioned that an Indian women will often go to her mother’s
village sometime during the pregnancy in order to give birth in her mother’s home,
and to have her help in the post-partal period. For this reason, some women
were missed because they were in their mother’s villages during the time of data
collection. To correct for this problem, women who had come to one of the selected
villages to give birth in their mother’s homes homes were included in the study
population. In most cases they also get antenatal care and immunigation in their

mother’s village because most women do not seek antenatal care until late in the

pregnancy.

R
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Chapter Four
Results
Results are presented in four sections: immunization status, correlations be-
tween immunization status and sociodemographic data, antenatal care and immu-
nization status, and knowledge, attitudes and beliefs about tetanus and tetanus
immunization.
Immunization status

Rates of immunization. Just under half (47.4%) of the women in the sample

had received at least one dose of tetanus toxoid during their most recent preg-
nancies. The remaining 52.6% had not been immunized at all with tetanus toxoid
during their most recent pregnancies.

However, of the immunized group, two thirds (66.0%) were effectively im-
munized with tetanus toxoid during the pregnancy. Unfortunately, 44% of the
immunized group were ineffectively immunized. The reasons for ineffective immu-
nization will be discussed subsequently.

Therefore, of the total group of women, less than a third (31.4%) were effec-
tively immunized with tetanus toxoid. This means that only 31.4% of the children
born to the women in the sample during their most recent pregnancies were pro-
tected against neonatal tetanus.

Effectiveness of immunigation Women were considered effectively immunized
if they had received two or more doses of tetanus toxoid during the most recént
pregnancy, with the doses spaced at least one month apart, and the second dose
administered at least one month prior to delivery. Women receiving only one
immunization during the pregnancy were also considered effectively immunizged if
they had been immunized in adolescence or during a prior pregnancy with tetanus

toxoid.
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Of the immunized group of women, 44.0% were not effectively immunized.
Analysis of the reasons for ineffective immunization shows that 64.3% of the in-
effectively immunized group received only one dose of tetanus toxoid during the
pregnancy, and had no prior immunization with tetanus toxoid. More than one
fourth (28.5%) of the group received two or more doses, but the immunization was
given too late in the pregnancy for protection of the newborn. Finally, 7.0% of the
ineffectively immunized group received two or more doses of tetanus toxoid, but
the doses were given too close to one another for effective production of antibodies.
Over-immunization occurred in 47.0% of the immunized population, that is,
47.0% of the women immunized received more doses of tetanus toxoid than were
necessary to effectively prevent tetanus in the newborn. Of the over-immunized
population, 73% received 3 doses of vaccine, 7% received more than 3 doses, and
20% received two doses when only one was required for effective immunigzation.

Correlation Between Immunigation Status and Socio-Demographic Data.

Immunization status of the women in the sample was analysed with regard
to socio-demographic characteristics of the population. The socio-demographic
picture of the sample in this study corresponds closely with that of the population
of women of childbearing age in Anaicut block and North Arcot district as reported
in previous studies conducted in the area (Census of India, 1981; Rao, 1981; Vance,
1983). Differences between immunized and non-immunised groups on the basis of
age, caste, education and other demographic variables were subjected to the chi
square test to determine whether there were significant differences.

Religion. Nearly all of the sample population (95.4%) were Hindu, with 1.7%
Muslim, 2.3% Christian, and 0.5% other religions. Chi square analysis showed
no significant difference between the Hindu and non-Hindu groups with regard to

immunization status (X2.05(1)=3.84 X2=0.26).



29

Caste. Twenty-nine castes and tribal groups were represented in the sample.
A small percentage (2.8%) of the sample population of this study were from castes
defined as forward castes (FC). Members of backward castes (BC) formed 58.9% of
the sample. The remaining 34.3% were untouchables or scheduled castes (SC), and
1.7% scheduled tribes (ST). In the sample studied, there was no significant differ-
ence between the scheduled castes (SC+ST), and the caste Hindus (BC+FC), with
regard to immunization status (X2.05(1)=3.84 X?=0.21). Because of the small
sample size of forward caste Hindus (four), immunigation status of the forward
castes versus other castes was not analyzed.

Age. The majority (74.3%) of the sample were in the youngest age groups
of 15-20, and 21-25. The percent of the sample represented declined as the age
groups advanced. A total of 15.5% of the sample fell into the 26-30 age group,
8.0% in the 31-35 group, 1.7% in the 36-40 category, and only 0.6% in the 40+ age
group. There was no significant difference between age groups by immunigation
status (X2.05(5)=11.07 X?=8.98).

Literacy. Women in the sample were classified as either literate or illiterate.
The definitions of literate and illiterate used in this study were the same as those
used by the Census of India. Women who could read and write were classified as
literate. Women who could read but not write, and women who could do neither
were classified as illiterate.

In the total sample population, 33.1% were classified as literate, and 66.9%
as illiterate. Among the literate population, 67.0% were immunized and 33.0%
were not. Among the illiterate women, 38.0% were immunised, while 62.0% were
not. There was a significant difference between immunized and non-immuniged
populations with regard to literacy (X2.01(1)=6.64 X?=13.66).

Further analysis showed no significant difference in literacy when tested for
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effectiveness of immunization. Of the immunized, literate women, 74.4% were
effectively immuniged, and 25.6% were not. Of the immunized, illiterate women,
59.1% were effectively immunized, and 40.9% were not (X?2.05(1)=3.84 X?=2.14).
Immunization status and Antenatal Care.

Utilization of antenatal care. Close to half (45.1%) of the study population

received some antenatal care during their most recent pregnancies, while 54.9%
had no antenatal care. When asked why they sought antenatal care, the majority
(49.4%) of those seeking care, gave some response indicating a belief in the utility
of preventive maternity care. Responses included, “for the health of the baby®,
“to assure a safe delivery”, and “to have a safe pregnancy”. Some women (25.3%)
stated that they sought maternity care only because they became sick during the
pregnancy. Antenatal care was sought for immunization alone by 12.7% of the
sample, while 5.1% o; the women stated they sought antenatal care only because
they wished to be sterilized after the delivery. Other reasons for seeking antenatal
care were given by 7.6%, such as problems with past pregnancies, infertility, and
advice of a doctor.

Of the women who did not seek antenatal care, 41.7% stated they did not
think it was necessary to be checked during the pregnancy if the woman was well.
About one quarter (26% )said that they were not accustomed to the idea of having
a prenatal check-up. A smaller number (16.7%) stated that antenatal care was too
expensive, and 5.2% that facilities offering check-ups were too far away. Finally,
1% said they did not know that antenatal care was necessary, 5.2% gave some
other reason, and 4.2% did not know why they did not go for a check-up.

Antenatal care and rates of immunigation, Of the women who had an ante-
natal check-up during their most recent pregnancy, 82.3% received some tetanus

immunigation, and 17.7% did not. Of the women who did not seek antenatal care,
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19.8% were immunized, and 81.3% were not. (These women were immunized in
their villages by immunization teams from the local PHC.) If all of the women who
had had antenatal check-ups had also been immunized, the overall immunigation
rate would have been increased by 8% (from 47.4% to 55.4%). This study did
not investigate the reasons why women were not immunized during the antenatal
visit.

Antenatal care and effectiveness of immunigation. The majority of the women
who received antenatal care (54.4%) utilized a hospital for care. Antenatal care
was received by 13.9% at the PHC, 12.6% at a private clinic, 7.6% at a subcentre,
6.3% at a home visit, and 5.1% at a dispensary. Of the immunized population,
44.0% were immunized at a hospital, 26.2% at the PHC, 21.4% during a home
visit, and 8.3% at a private clinic.

All of the women who were immunized in private clinics were immunized effec-
tively. The majority of those immunized in private hospitals (81.9%), and those
immunized in government hospitals (65.4%), were immunized effectively. Of those
immunizged at PHC’s or subcentres, 59.1% were immunised effectively, and those
receiving immunization at home were immuniged effectively §0.0% of the time.

Of the ineffectively immunized population, 35.7% received immunisation too
late in the prgnancy for effective prevention against tetanus in the newborn. This
is in part a reflection of the sample’s tendency to seek antenatal care late in
the pregnancy. From the third to the fifth months of pregnancy, 24.1% sought
antenatal care, 51.9% in the fifth through seventh months, and 24.0% after the
eighth month when tetanus immunisation would not be effective. Analysis of data
shows that in fact, 22.9% of the immunized population received their first dose of
tetanus toxoid at eight or more months gestation. 67.5% were immunized with

the first dose during the fifth through seventh months, and only 9.6% at less than
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five months gestation.

A second major reason for ineffective immunization was that many women
received only one dose of tetanus toxoid when two were needed. Of the ineffectively
immunized population, 64.2% received only one dose of tetanus toxoid, but 89.9%
of these women could potentially have received a second dose at least one month
before delivery. Analysis of the number of antenatal visits made shows that of this
group, only 12.5% made two or more antenatal visits. Half of this group (50%),
made only one visit, and 37.5% made no visits but were immunized by visiting
immunization teams.

Knowledge, Attitudes and Beliefs About Tetanus and Tetanus Immunization

Tetanus. Most of the women in the sample (76.0%) did not know what tetanus
in the newborn is. A small percentage (7.4%) were able to give an accurate descrip-
tion of the disease, and the remainder (16.6%) described tetanus as convulsions.

Those women who had knowledge of newborn tetanus were asked what they felt
was the cause of the disease. The majority (69.0%) did not know of any cause. The
remainder stated that tetanus was caused by “cold”, either in the mother or the
newborn. The Tamil word used for cold in this sense was *yeerum”. Examples of
“yeerum” causing tetanus included the ingestion of “cold” foods during pregnancy,
pregnant women working in cold water in the rice paddies, and exposure of the
newborn to cold.

Women with knowledge of tetanus were also asked how tetanus could be pre-
vented. Again, the majority, (69.0%) did not know. Prenatal care was seen as a
prevention against tetanus by 14.3% of the sample. Immunization in pregnancy
was the response of 7.1%, and avoidance of cold foods, 2.4%. A small number
(2.4%) stated that medicine given to the newborn could prevent tetanus. The
remainder (4.8%) stated that tetanus could not be prevented.

— TEEECER— ":

-
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Tetanus immunigation. Because women’s feelings about immunization may in-
fluence their decision to accept or reject immunization during pregnancy, data were
analyzed with regard to attitudes about immunization.

The women in the sample were asked whether they felt that immunization
during pregnancy was safe for the mother and baby. The majority (71.4%) felt
that immunization in pregnancy was safe. A small percentage (0.6%) felt it was
unsafe, and the remainder (28.0%) did not know if it was safe or not.

Of the total sample, 69.7% felt that immunization during pregnancy could
protect the baby from disease. Only 0.8% felt it could not, and the remainder
did not know. Further analysis showed a significant difference between the im-
munized and non-immunized populations with regard to attitudes towards safety
of immunization. Among the immunized population, 91.6% felt that immuniza-
tion in pregnancy was safe, and 8.4% did not know if it was safe or not. Among
the non-immunized population, 53.3% felt immunization was safe, 45.7% did not
know if it was safe, and 1.1% felt it was not safe to be immunized while pregnant
(X2.01(2)=9.21 X?=52.02).

Summary

In summary, this study found that just under one half of the women in the
sample had been immunized with tetanus toxoid during their most recent preg-
nancies. Of the immunized group, two-thirds were effectively immunized, and
the remainder were not. Therefore, of the total sample, less than a third were
effectively immunized.

The main reason for ineffective immunization was that many women received
only one dose of tetanus toxoid during the prgnancy. A second major reason was
immunization given too late in the pregnancy. Finally, nearly one half of the

immunized women were over-immunized.
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There were no relationships between immunization status and religion, caste,
or age. There was a strong relationship between literacy and immunization status.
Many more literate women were immunized than illiterate women.

Nearly half of the study group received some antenatal care during their preg-
nancies. A fairly large number of these women (17.7%), were not immuniged
during the antenatal visit, or at all during the pregnancy.

This study found very little resistance to the idea of immunization during
pregnancy as only a small fraction (0.6%) felt immunization during pregnancy
was unsafe.

Regarding knowledge about tetanus among the study group, over two-thirds
of the sample did not know what tetanus in the newborn is.

Nearly the same number of women did not know how it could be prevented.
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Chapter Five

Discussion and Implications

Analysis reveals that nearly half of the women (47.4%) in the sample popu-
lation received some immunization with tetanus toxoid during the course of their
most recent pregnancies, while less than one third (31.4%) were effectively im-
munized. These figures fall far short of the goal set by the Indian Ministry of
Health for maternal tetanus toxoid immunigation. Efforts to improve rates of
immunization can be approached in two ways. Firstly, an attempt can be made
to reach those women who received no immunization during the pregnancy. Sec-
ondly, efforts can be directed to improve effectiveness of immunization among the
population already reached by the immunigation program.

Contrary to the results of a previous study, this study found little overt resis-
tance to the concept of immunization during pregnancy. In their study in rural
Bangladesh, Rahman et al (1982) found that non-acceptance of maternal immu-
nization was due in large part (over 67% of the time) to objection to the idea of
immunigation during pregnancy by the women or their families. In contrast, the
majority of non-immunigsed women in this study (53.3%) felt that immunisation
during pregnancy was safe, and only 1.1% felt it was not. The remaining 45.7%
expressed no fear of immunization, but rather a lack of knowledge about the con-
cept. These findings indicate that resistance would not be a problem if efforts
were made to increase coverage with tetanus toxoid among the non-immunized
population.

Interpretation of the findings shows only small differences among the immu-
nized and non-immunized populations with regard to socio-demographic charac-
teristics. The exception is literacy. A far greater number of literate women were

immuniged (67%), than illiterate women (38%). This finding supports the hypoth-
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esis that an improvement in the general educational level of a given population
leads to a concurrent improvement in health status. Further efforts to increase
female literacy in India would have a positive effect on the physical health of the

nation.

Taking into consideration the fact that improvements in literacy rates come
slowly, maternal immunization coverage could be increased more quickly by a
program aimed at educating the population about tetanus and its prevention. As
noted, little overt resistance to the idea of maternal immunization was found in
this study, but many women expressed a lack of knowledge about tetanus and
tetanus immunization. Findings show that most of the women (76.0%) do not
know what neonatal tetanus is. Of the small number who had some knowledge
of the disease, the majority (69.0%) did not know its cause or how to prevent its
occurrence. Education of the population about tetanus and tetanus immunization
could go a long way towards improving rates of immunization. Education could
take place in a variety of ways, for example, through media campaigns and at local

health centers and women’s groups.

Since most of the women who were immuniged (72.3%) received immunigation
during an antenatal check-up, increasing rates of antenatal check-ups would also
increase coverage with tetanus toxoid. Analysis of the reasons given for not seeking
antenatal care (not necessary, not used to it, too expensive or far away), reveals
that many women could be reached with both immunization and antenatal care
if the program to bring these services to the villages themselves were intensified.
House to house visits by a public health nurse would be one way to achieve this
goal. A second, and probably more economical and efficient way is the concept of
the mobile clinic. In this instance, a team from the PHC visits the village on a

monthly basis to provide certain health care services, among them immunisation
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and antenatal care. Although mobile clinics are in operation now in South India,
there is a need to increase both the number of villages visited, and the frequency of
visiting each village. If villages were visited on a regular basis, better immunization
coverage could be achieved. Advance publicity about the necessity of prenatal care
and immunization would result in better attendance by pregnant women at mobile
clinics.

A surprisingly large number (17.7%) of the women who received antenatal
care were not immunized. Although the reasons for this were not specifically in-
vestigated in this study, one finding indicates a need for education of the health
care providers about immunization during pregnancy. A fairly large number of
the unimmunized women (15.39%) in the study group visited a doctor sometime
during the pregnancy for illness, but were not immunized at that time. Health
professionals should be aware that tetanus toxoid can safely be given during preg-
nancy even if the woman is ill, with for instance diarrhea, or a urinary tract
infection. Unless the woman is severely ill, she should be immunized if possible
whenever contact is made with a health care provider during the pregnancy. If a
second immunization is required, she should also be told at that time where and
when it can be obtained.

Education of health care providers should also extend to the recommended
regime for tetanus immunization during pregnancy. Data analysis reveals that
over-immunization occurred in 49.4% of the immunized population. Either health
care personnel are not taking immunisation histories, or they are unaware of the
numbers of doses required for effective immunization. Over-immunization is a
waste of valuable vaccine in a country that cannot afford to waste it.

Obviously it is not enough simply to increase rates of immunigation, but ef-

forts must be taken to increase rates of effective immunization. This study shows
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that 44.0% of the immunized population were not effectively immunized. Of the
ineffectively immunized population, 64.3% received only one dose of tetanus toxoid
when two were required. Half of the ineffectively immunized group made only one
antenatal visit during the pregnancy. Of these women, 89.9% received the first
dose early enough in the pregnancy to allow time for complete immunization. This
situation could be improved by counseling women to return for a second immu-
nization /antenatal visit to the PHC or hospital. Regular monthly visits to villages
for the purpose of immunization by public health nurses or health teams would
also increase the rates of effective immunization. Finally, instituting a program of
immunization of adolescent females with tetanus toxoid would eliminate the need
for two doses during the course of the pregnancy.

Of the ineffectively immunized population, 28.5% received two doses of tetanus
toxoid, but immunization was given too late in the pregnancy. Nearly one fourth
of the women in the group did not seek antenatal care until after the eighth
month of pregnancy when immunization can not be given effectively. Education
of pregnant women to seek early entry into the health care system would allow
time for immunization. Also, village visits by health teams with advance publicity
would be effective.

In summary, this study has documented the existence of significant problems
with the maternal tetanus toxoid immunization program in Anaicut block, both in
the areas immunization coverage, and the effectiveness of coverage. Less than one
third of the infants born to women in the study during their most recent pregnan-
cies were protected against tetanus at the time of birth by maternal immunizgation.

Several recommendations were made to improve this situation, including in-
creases in female literacy, education of rural women about tetanus and tetanus

immunization, and promotion of early entry into the health care system for ante-
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natal care. Health care professionals in India should be instructed to immunize all
pregnant women at the time of entry into the health care system, and to encourage
them to return one month later for a second immunization if it is required. Health
care administrators in India should consider instituting a program of immuniza-
tion of non-pregnant adolescents so that only one dose of tetanus toxoid would be
required during pregnancy. Finally, extending and improving the system of village
visits by health teams for the purpose of immunization, especially to more remote
areas, would greatly increase both overall immunization rates, and effectiveness of
immunization.

Perhaps the most encouraging finding of this study is the fact that little re-
sistance to the idea of immunization during pregnancy seems to exist among the
study group. This means that a maternal tetanus immunization program is feasi-
ble in the cultural setting in which this study was conducted, and the effectiveness
of the program could be improved if some of the recommendations of this study

were implemented.
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Appendix B
Outline of Health Care Utilization Behavior
I Societal Determinants
A. Technology
Is the technology needed for an effective tetanus toxoid immunization pro-
gram available in the area under study?
B. Norms
1. Cultural
a. Is pregnancy viewed as a normal or illness state?
b. Isit appropriate/expected that one seek health care during pregnancy?
c. Are injections acceptable during pregnancy?
d. What are the cultural beliefs about injections and immunizations?
e. Can the outcome of a pregnancy be influenced?
2. Familial
a. Do other family members influence a woman’s decisions about preg-
nancy care?
II Individual Determinant
A. Predisposing - certain characteristics of an individual predispose to the uti-
lization of health services.
1. Demographic
Age, marital status, parity, caste, employment, education, religion, immu-
nization history.

2. Beliefs- Attitudes-Knowledge

a. Beliefs about causes of tetanus.
b. Beliefs about immunigation.

c. Attitudes about antenatal care.

v
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d. Attitudes about government health services.
e. Attitudes about safety of immunization during pregnancy.
f. Knowledge of availability of antenatal services and immunigzations.

g- Knowledge about cause and prevention of neonatal tetanus.

B. Enabling - conditions which determine the availability of services.

1.
2.

Is there a facility in the village where immunizgation is offered?

How far away is the nearest health center where antenatal care/tetanus
immunization are available?

What type of transportation is available ?

Do health teams visit the village to immunize pregnant women?

What is the cost of services?

T
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Appendix D
Interview schedule
Date
Village

Sample Number
I Socio-demographic Info
1) Name
2) Husband’s Name
3) Address

4) Village of permanent residence

5) Age
15-20
21-25
26-30

6a) Education
No formal education
1-5 yrs
6-8 yrs

6b) Reads
Yes
No

6c) Writes
Yes
No

-

31-35
36-40
40+

9-10 yrs
11-12 yrs
college or prof school

7a) Occupation (FT-PT-Casual)

Housewife
Agriculture
Clerical
Other

7b) Husband’s Occupation (FT-PT-Casual)
7c) Occupation of other household members

a)
b)
c)

8) Religion
Hindu
Muslim
Christian

Other

48
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9) Community Group (caste)
IT Obstetrical History

1) Gravida

2) Para

3) Number of living children

4) Outcome of most recent pregnancy
Liveborn
Stillborn

5) Date of delivery
6) Gestational age at most recent delivery

6 mos. 9 mos.
7 mos. 10 mos.
8 mos.

7) If living, sex
8) If deceased, age and cause of death

9) Place of delivery (name)
Home Hospital
Private clinic Other

10) Delivered by:
Doctor
Trained nurse
Midwife (ANM, FHN, HA)
Village dai
Other
IIT Knowledge of Availability of Antenatal Services

1) Are there any clinics, hospitals , or health centers nearby where village
women can get a pregnancy check-up? (names)
Yes
No
Don’t know

2) Do health visitors or nurses make visits to your village to do pregnancy
check-ups?
Yes
No
Don’t know

IV Attitude About Neccesity of Antenatal Care by Trained Personnel

1) When a pregnant woman is well, is there any need to go for a pregnancy
check-up?

A2
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Yes
No
Don’t know

2) If no, why not?
No need if well
Too expensive
Not used to it
Other
Don’t know

3) If yes, why do you think she should be checked during pregnancy?
To assure a safe delivery
Good growth of the baby
Other
Don’t know

4) How often do you think a pregnant woman should be checked?
Once
Twice
Every week
Every month
When the doctor tells you
Other
Don’t know

V Utilization of Antenatal Services

1) Did you have any pregnancy check-ups for the most recent pregnancy?
Yes
No
Don’t know

2) If no, why not?
No need if well Other

Too expensive Don’t know
Not used to it

3a) If yes, why did you go for a check-up?
Sick
Don’t know
Problems with last pregnancy
For a safe delivery
Want sterilization
Other

3b) If yes, where did you go for a check-up? (name)
Hospital
Government clinic

v
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Private clinic
Other

3c) If yes,who checked you?
Doctor
Dai
Trained nurse
Other
Midwife (ANM, FHN, HA)

3d) If yes, how many times were you checked?
Once Every month
Twice Other
Thrice

3e) How many months pregnant were you on the first visit?

3f) What did you think of the services?
Good Poorly treated
Too expensive Other
Too far away

VI Knowledge About Tetanus Imunization

1) Do you know of any injections or immunizations that a woman should
receive during pregnancy?
Yes
No
Don’t know

2) If yes, what are they?
Immunigation Other
Tetanus immunigation Don’t know

3) If yes, what is the injection given for?
To help the baby grow Other
To prevent tetanus in the newborn

Don’t know
4) How many injections are needed?
One Other
Two Don’t know
Three
5) Where can a pregnant woman go to get the injections? (names)
Hospital Other
Government clinic Don’t know

Private clinic

VII Attitudes About Safety of Immunization During Pregnancy




52

1) Do you think it is safe to have an immunization during pregnancy?
Yes Don’t know
No
2) If no, why not?
Might harm baby Fear of pain
Might harm mother  Other
Might cause abortion

VII Attitude About Value of Antenatal Tetanus Immunization

1) Do you think an immunization given during pregnancy will prevent a
baby from getting a disease?
Yes
No
Don’t know

IX Knowledge About Neonatal Tetanus
1) Do you know what tetanus in the newborn is?

Yes
No
Don’t know
2) If yes, please describe it.
Fever Clenches jaw
Fits Stops feeding
Stiffness Dies
Blue color Other

3) If no, have you ever seen a baby having fits, fever, that stops feeding,
becomes stiff, and probably dies?
Yes (name of the disease)

No

4) If yes, what causes this disease?
Spiritual causes Cutting cord with a dirty tool
Birth injury Other

Mother did something wrong during pregnancy
Putting cow dung on the cord

5) How do you know about this disease?
Own child had it
Relative or neighbor child had it
Don’t know
Other

6) Can a pregnant woman do anything to prevent this disease in her baby?
Yes
No
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Don’t know

7) I yes, what?
Proper diet
Have pregnancy check-ups
Immunisation
Trained person deliver baby
Other
Don’t know

X Tetanus Immunization History

1) Did you have any injections during your most recent pregnancy?
Yes
No
Don’t know

2) If yes, what was the injection for?
Sickness
Immunigation (which one?)
Tetanus immunigation
Don’t know
Other

3) If yes, where did you get the injection? (name)
Hospital
Government clinic
Home visit
Private clinic
Local practicioner

Other
4) How many injections did you get?
One Three
Two Other
5) When during your pregnancy did you get them? (note interval between
injections)
Month Interval (wks)

First injection
Second injection
Third injection
Other

6) How long after last injection did you deliver?

7) Did you have childhood immunizations?
Yes
No




Don’t know
8) In past pregnancies, did you have any immunizations? (how many)
Yes

No
Don’t know

54

on




¥ I
&omwd.

Aprendix E

Tamil Interviev Schedule

wndfl as !

O VO P T
.

-paTA —— A, -~
SC2IC = 2T :

Ouwﬁ
saat Quunht
Jeersd

b3 - TiTRT .
L S o PR

)
“e %o 0

4, fogspene QoldLl

(&omwd)
5. aus N 6(¢1) adal ok
15 - 20 ugdsasatsd -
21 - 25 1 - 5 agdysd -
26 - 30 6 - 8 egiysd -
21 - 35 9 - 10 cglysd -
56 - 40 11 - 12 egldysd -
< 0dg Cus glar M & Ogmdadd -

6(N) endisd

E(#) gushk ashgd

s - - &b -
adax - Qeoe: -
7(¢) Cawaxdwod 72(J) &caedd Qsmit
ved/wsCrob/adal
&by Gasx- Gune vy Cppbd -
e smud - usd Cpod -
ausst - aoadCung -
nsgo Caas -
7(8) oigada Qsoft osmps 8 wsd
. Q86 -
. odafd -
&, dosoaft -
asart -
g. affsd
I3 CZCT3XI0+L Zisve.d
1., Upsa acdses -
2. et Upsald -

3. edepnnodod eptassd -
4. Upts eppesth sdav - edioLd Undse -

Aite Jesse

5. Upse Csd ¢

6. a&#mm mngmad& Dosad dhulLs.

6 .ngb -
7 wrsd -
8 uwnsd -

55

UJ“I
|



loﬂ

7

1'

-2 -

9 wngd -
10 wrsd -
ediged Qodold gydes Fo=I aud?
whisdindsd goitosdl euo! gl oud .,
Upsawma Jub? nGEoouma -
o -
sdunrt vosboves -
wrt wpsoad untisy (- ewlauf -
vodse snd -
vchioadd - -
whoaht -
HICILIIGT OF Yo In TILITY OF _imaml T L L3 UIS

wnsnpgds uMtenseoerdssd Osdr vodor wvea/smuCsd drd/
sgdunnt volSeves osneid o (cédpsn? (Quuft Q&nd)

3k JoRi IS Qgriuna
grndunfed ghra vdd Qudp grnlwnhad 5055#B£b&gmcune
edad donvbsdd spdic uMCsnses QsdagdLn?

1) Qdaa Ogfung
SONINYDE L ZoTR TRSI0C0ITY SO dMANT, L SAn T¥ YTy qiTLC 20!
eLd gad sfuns Qodsd suwd sgshfddoded Cunma uMGesngom
sdw uddd QudoantsdiLd eLd uMtengeos QsUwCatBwm?

bl Ddoa Osfurs
Q o adprsd gl?
Soaukl@ms ] Q858 Qsng.l sfung.

.wa~uy&5¢ Glas )

o adpnd gd? sosMEc oud ugdsald uMCesngcesdgd Qcia
Cuch(pb? )

me dosad ! g

cuies sda aahdd] tgifumal

L0 adpnd apshMgs Oudi uMCesnseads alson pop O&LalCadpld?
SG wep. eddang enrgpe. edoung wrgwd.

acdduft apdbug. Cap. egrfwng.

ToILILLTI] CF ATl 4L C3T72 030

snpsMddnsdct amisddt ggnag uMtsngea OsUwlULLST?
.. V- i esfung!

Odeoa adpnd smgal ada?

uMtsnsaadscd Qsdr Cadpl ddaug Qzfunos.

Ce ko gnd savrnas Golusmd.

updsd Cliaoe,

wodow wos ads 1 phEt Qolus.

Osrgy Qsdw uald Qiae [ Cap.

(1) &b adond gd uMCsngeadgd Qsdprd?

dundunes Qotssmd D

ooy psadds: sesgLlt O gdulio’l
stud geL esduvsdsmes

Gap. Qsfung J



. o ad_ & ads uMGens &udsé Osdgd Quuh Qensagd

coloouw @ ____ ________

npsnes smb GsU Qdsld ———------

Cag =—==—==———=—==—-

gavmh woson Nl —----------
A, wnond saddsdulLo?

eud&f

uitdd oupp soduwmf
ucdoa sndumh

gonu wodawdd
or-2:414

5. 1. war

3. &
vrsd Cgmald
Cay

O, psd pepuns aig trunes wrsd ufCens md & Qsaptan
au. ol adld seftsdd Csaalupd ada Padsrrad?

1. péda sadlly 4, Cunsura 5wqu
2. npsd Osayg 5. Cap CGun&una
3. Zga cr o saally .

7i UDiunic DIl CF JAIRAL T/L SIEVISICS,

1. sogsdféot Cumg Curl Cadnuw mé, 5@03& Qausa.d udd
eda_d>3 Ogyur? b - P - Qsfung.

2. o qd,d sen ada?

EICIN] B
Hal gelyd
Cag
esuma

3. ot ad_ t aspsns ad CugLlulLy?
swhogdt watédbans Cap
sotasdy G apmwvl 50648 ogrfuny
4, afs e udad Cgaw. -

adp vdy
Qode Cag
Qsfwng

5. aodphis Qua ad Cunied Qarndasho abg esdaand

apents uGSsauw Cap
s70% Gel Qdad
sdunt codowwr & . osfung

, e e ey A
4

22020053, (ZTOT OoFITY CF Ta JUIC APISH LTI TLEGEIICY

1, scsshidod ;8 Gumo widsd Cunpeo urngsndunag adp AWéE
pramn? b =-- Qo ---= Qsfuny

2, St %W ad b snpad Qsndobed -

sutasou undisamd
oo urSsaant

sl gpupt adp LWl

sard apuLamd Gao
LIRITTCS 28R W LUS CF LR L DITATIS I I LAT IS

1. sopgasmsss 6nw$§5 swuud Cunmpe sd @wm’guﬁ s Cproamdd
uLne adpg Paddrtemn? b -- Lo - Qg ---

Al 7L Cs ooIn (PIGAT, L TRT, ITUS

1. Unts epfesssrdy 4d adye e adp Ogdqmn?
b meee O --= - Qg ------

2. -% atd gwq Agdo dodfibod el .lsam

7

ooy

- —— ey pE—



- 4 -
SO [VEVY
unah And 0smdgd unmma_ e godsed
. ofo Gumgd Eogssd
2o fgipd Cag

3. o & eaezd Upds gudesdg dieglsed, &gib, ;%mdl umgl_ew,
Cosod, MWundvle adunds mfiisd unﬁ&&}éeﬁpﬁamn? [ J I -

Glan ---- egrung ----
4. ats dungd epsd snpacasd ada?
o2 ls snpadasd UpdstCung snuuveLsd asmro
G,rsrr.. oaddosstCung Sl goug QFO3d -
Qgmiysk Cud smﬁ Za) gndud CuMpsh osmiyd Oang
S50 Gung ssdsuna &Gdsd LudUGSoSR Cag asing
S. Gfs eunfud updd edaesds adun QAsiyd?
ad Gupasds Tosso epdett (&) aoss flopd -
-8Y3aséE LOBST Cap - QsMung
6. &@aHDU Qui gsgneg & uwdubsd Qs durnd gutesds epmwd
Qods saL QFdw eaywm? &b ad 2 asfung
7. b adsd gda? _ .
sriune eag coydp Cung ecrd uMtens & O Sd
solud Curmpasd mad v & Qu;bmm'r&ch vedowd
Qelusa b Qsfwns Cag

L TETHIUS Do ST DUl ZISTCNY,
1. grouwd sogddcts snelidd egnee wud Gumiudle gn? st

0 & Osfuma

L8 aaud agpenas wd Gunlpd Qandalulid? dwrd (&)
saufabd Sougd Gunpsd . gda sopOYd
CurmiudlLg 2ol seplyd Cunmesd QsMung

3. L adld @d ads CumUulLs?
Soents wosim e & uosgar & o epdds acd
st gmﬂurn’r sodovu & edet avddutsd
Qsoft

4, af5 & adcd Cunlipd OsniLmhtad. - edp Qoo

weo SCs&k ‘

5, piah sogtp smadsl gees Ll CuMLed Sencefamm?
weed wd
Godicnmid @ad
el ad

Cap
AaLégmad

6. & Uit éawne Qods enxddl edasuds SOOYA Cumiliulign?
&b LR Osfuny

7. wise sooubm sn:.;‘;;ﬁ eda5dc so6Uy & CumuiulLgon?
o~ G & srfung

o8

(1\\




Y PR ( > . v RN .. . I d
RN P : iy .
'\» w1 N e s S Lo v e D - , : b oy

‘ .A-n‘.xl\\\

(
o~ 1 N [N R ~ .
)/7 v N ¢, LI ansy : a v Ao '
L St N * LT AN S ) T T ¢ et oty T Lo ;-»\‘\ D | o v
; IS .

1 v\" 1! ..v.!

B

- “s‘\"l'!l
; (

wer ha et =4
sa et 4

P Y 4
l"..-.u HA-/;‘

f\ .\
1‘\ ’\ J
L > .x “,/ ’ .:l

. \. s s _‘\"
i VI .- B
I PR ] .
"'.,-—-.A? . L'\»t\"\ \f Lo T
4 " ! i
(;A {f r- Ohd —
¢ 3 l__‘J - —~— 2
N ¥ (3 !
o R
e .
. e
"
CO L Ny T




e ~

> - O, o x S
(@) Y < 2 ¥
' _l .{(,‘ L.__] :7\1‘* (“l'( I l ,\*;) *‘\ v N 8 ' 4{, [——'J \\ (.‘4,/ I l RN 1
1 J"b & ¢ i [( /3 ,\‘\\ d ] -’:}y & /( =S¥ g\ p

&
Q, a
\“ £

y Y & Y f ~ 1, & 1. i
P\~ A Q2NPL] WP 2,9 " g 74
J c \?“ & Czi{ﬁ- L?/I(' o s Lé N L, qul EZ”“ A1eY NJ ’i’ VoK

Ao - 1,
O

t
.

B & % A Y

' & LIBRARY \’"75 s, 7/ Y & B, L1 B ARY & Ty,
:\C.."\ |_¢L l )I:)VQ P\- ’)\:\-\ L_;:] )’.O,(‘ }—'j *C&’v I _)—I )“’1 o E S -\\ [__—:J ‘)J |
ToAuVYEIT % [ UC Ta, T AYVHEIN “s, L_.J S k

() A
T o e n,
)3 '71‘) 7 1. 1 l/} ..A\ / I 17{’ .7 / ,. y ) ) o -A\ SV .
Ry _L/; 1‘:53 ', C’/l 7-ancigeo \x» 4, Rk MS\ "fﬁ?’z'l"&fﬁ’
s ! CQ' /l A &
k2 ¢7] 2~J SF [—'j ’";,, LIBRARY N —— ”"-»,, ,7] 2__; o\e‘“ )”/;, LIBRARY .
3 O =4 ¥ [:r'J ¢ \, [_4. ]

2, LIBRARY Fécv[:jk% /R r*_l%’"‘ LIBRARY "’\\\atjl%"o /)R

(3

~ )
o r_-...] o : o - © )x‘P [_A—] - ,(’{ - &
4 7 l l A P A l l o
4’/’? . \\\ /L\CI \—7}_’ 8 { T /" q:,\ L/C (C«" A \\'\ )\\L’ v\d 8 l_l //J:}/ B3

(&) > g (8] c

Ty Ay oI N ) ”’o \‘\\ 1, & 3 K, e
; g =2 0; /!7 3 : g 2 75‘7.;)['» oS
o s IS S Z@fl’wu e &, TRRVELINQ oS .
S ‘ A

1/
> L & F
_.\\ “ ’] ’ 5 % o g ,]‘7 S s
o2 K 7, p Y D L9 ) & 7,
LB ES 5 & r'.‘] ,lb LRSI ‘.\\c, l l oy o %, o
ﬁ\: 0, i % E =t ;

. ~ i S ¢
FOART T E:js—.\‘“ AUV 1T ”’.;,['*'J & Tl ‘v(,,(r':__l S A yvuan ¢

“ 4 &
PR 2

) A
1, & 5 & 1, & i
CSTZ/{/ Francigco 23S 05un. _/2/1:1 S‘ i S'z,, ancigeo Fe oS LfupQ
| e 3 ”. - 3 %

,f.n
& & “L-

’//L.) Lig3 K_A RY & C“'E:;] ’4://} 7/ L ‘}égs r-’*-—]()”;,,) LI P\ ARY G\\QC E:J - 4}0} ,7 / L \‘
11 % & C‘Z / C v, Lo & uvvgn 4,{‘:* \k@.\ 7[6 e

e ~
~ ()4, 2D 1 s.
QS S Y 3/ 1 3 % X 91203
Z: . A\ e 4. oSuetf: C 5 S . 4. 0.
QS \?‘ 1’/1 ‘Zgﬁﬁl( 16‘(0 ‘\_(\ (’t v "l& L} 7/1 “Z{I(~{Lc['0 \._.\\ 01/
Ay - - & N {
(

0,

. i:'*\ m Jf’)l» LIB % RY »\\;} \E:'Jq Q')J"/‘ L)] ZJ ’,.\\k:q-r-—'j y’/b Lig &A RY ‘.\‘;? L:—'J "’/,
(6)8 o <

o

S - Sl )’(1 = 3 ‘
S KUVY gl - “« L*J Ul “, m@\‘* AUV g1 o L,J s‘o “TIC "

v “
o s‘ﬁ] 71”1 l/l ’/l,) <& ‘}.4’,1 \»t‘e 0% 71/1ﬁ1, ,4‘/) < P SY
e p B 51%7/[('1 (co “\r'(q B SD o L,l I/{/ /2; R INAY
5 7/ 7 _Q:\\ () ¥ U « )/ D) o % 3
) 5 ”’; LIBRARY & i, " y r-—] s Ll B RARY |
O S [ ] J > E,,_J ‘(), N din ’0 — o~
% [ & xyvug C:J < R % [0 & ayvuun % b s
jb.p 53\ '-l & / C “ 2 = ."/’ o~
LA = 1, & a W .
- v oo f 3 . 425 ooSuour. fzxz’gt‘ e Bk
cisto N7 - gL R A [T anciseo S 4 k Nl \.\-'
» I R b2 - N /L y A o l;y

7/
A (D 7 ] & & 3~ 7
> & /2 & Q) > / 7 = o
» e 1 & 7 D = 1 « %
\~Y ‘_\\G’ ¥ ‘r//" ¢ . ,?_\\ / /‘_ L l 8 ‘LA R \\' 1 /,} s ‘~1 ) .‘\\ [—"—] /A. , L
L—r—] On ~7 - C—‘J 0 &7 Eice ”,

(8]

5 0 % 23] & Ay v\dan L:—J s“‘ Ul 5, [ S AUV 017

(!f’ \\“s 7/ Qf' ‘\..\\»
p Ny Y 19 by & s ALY RIL TR
Sin franciseo 25, oomafBe@ 8 San francigeo w5 e/
’ oy Cq:‘ [40 7 i \S. K % ~ . 7
{/’1.‘ LIB RARY .'r\\ﬂ — 43./,; ’ )]7 5 \\\gb r,_] \Y/,‘_) L} B RARY ,v\\\ - “.’r,,‘ i /‘___ﬂ R
o[- P O o Led By e L, s By
1 %, L"‘J & ‘.'Z/C %, [ ] & iwvoin % L & (7[61 TR )
v, <& i O, {;3
Ezv ’D ",30 s—-“\ Y . i FOR REFERENCE ¥ 41/1 & ‘1‘.\‘-
A N fl(//f-m/za. N f/—.zm‘r o S
<l % y ) -A\N\ E
ERES F*?(J’)"o LIBRARS Y LD RARY e )™,
S Ly ®, [[C] & NOTTOBETAKEN FROM THE ROO?f. B T T T
‘:.‘ /kﬁ ﬁt’ U ’_] /‘:,),1 -5:\\\ m CAT. ND. 33 012 'ul:: l_] /r‘t'] -\C\\\ g L/( |
“ o* = L7 i “1, il Y -
aoSmnLf v ’Q . P : 4.5 (7_:.3’1.71/11:{2/ W 1@ o Y
] £ % £ \_\:1/1' / ;1.’/11”1&‘0 R it o S5 ;\-1- -/
N\ 1.4 o o (N o 7. ~ 7 X b S








