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UTILIZATION AND PROVIDER CHOICE IN MATERNAL AND CHILD
HEALTH CARE IN HSINTIEN CITY: A REVIEW OF THE ROLE OF
THE HEALTH STATION

WEI-CHu CHig, CHuN-Hua Fu

A probability proportional to size (PPS) sample of 320 infants was drawn from
1102 infants between 13 and 16 months of age from the city of Hsintien, a satellite
city of Taipei. Home visits and questionnaire interviews were conducted for all of
the mothers by eight trained interviewers in September, 1990. Utilization and
provider choice of maternal and child health care of these infants were investigated.
Most of the mothers had had prenatal care and postnatal care and were currently
using contraceptive methods, the rates were 99.1%, 78.8%, and 77.0% respectively.
Only 31.1% had had Pap smears in the past year. In all, 81.5% of the infants had
had neonatal screening, and 77.9% had had well baby examinations. The rate for
completion of all immunizations before one year of age exceeded 90%. Almost all
maternal care was provided in hospitals or clinics. Health stations were used more
often for infant care, and usage increased as the baby grew older. None of the
neonatal screening was provided in health stations. About 30% of the
immunizations within one month and over 70% of the immunizations after one
month were given in health stations. Stepwise multiple regression analysis shows
that total use of health stations by completely immunized babies was positively
related to the understanding of health stations, accessibility, and the need for cheap
or free care, while being negatively related to requirements of good attitude and
of attending delivery. The authors suggest a review the role of health stations and
thedevelopement of an integrated health care system to organize all possible
resources. (Chin J Public Health (Taipei): 1995; 14(3): 237-245)
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wide imporfance [4-7].

INTRODUTION

Maternal and child health care is an essen-
tial part of primary health care [1]. In the past
forty years, the World Health Organization
(WHO) has made great progress in maternal
and child health throughout the world [2,3]. In
the global strategy of health for all by the year
2000, maternal and child health is of world-

Efforts in maternal and child health care
have been in progress in Taiwan since the
1950s. The Committee of Maternal and Child
Health was organized in 1952 under the sup-
port of WHO and the United Nations Chil-
dren’s Fund (UNICEF) to improve the nutri-
tional status of mothers and children. The
Committee was reorganized into the Institute
of Maternal and Child Health in 1959. Five-
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year programs were first instituted in 1966.
The first five-year program focused on prena-
tal care, postnatal care, and well-baby clinics
[8]. Since then 363 health stations in townships
or districts of cities have become the major
sources of maternal and child health care. The
function of health stations is almost the same
as the “primary health care” stated in the Dec-
laration of Alma-Ata in 1978 [1]. Under these
efforts in the following years, the proportion
of deliveries attended by unqualified personnel
decreased from 46% in 1950 to 0.32% in 1988.
In 1988, more than 95% of all deleveries were
attended by physicians. Maternal mortality
concurrently declined from 196.56 per 100,000
live births in 1952 to 8.94 per 100,000 live
births in 1988. Infant mortality delined from
44.71 per 1,000 live births to 5.08 per 1,000
live births during the same period [9]. Even
after a correction for unreported deaths, the
infant mortality rate of Taipei County was es-
timated as only 11.12 to 14.91 per 1,000 in
1983 [10]. This figure already meets the aver-
age of developed countries [4]. Taiwan has ex-
perienced a transition of maternal and child
health care in recent years. Meanwhile, health
care programs in rural areas were reorganized.
In 1983, the Department of Health initiated
Group Practice Center Program and Primary
Health Care Center Program on the basis of the
health station system. Maternal and child
health care is a major task in these programs
[9]. Evaluations showed improvements in ac-
cessibility, satisfaction, as well as health
knowledge of local residents [11,13].

The purpose of this study is to investigate
the utilization and provider choice of maternal
and child health care in a suburban area in
Taiwan. Hsintien City, a satellite city of
220,000 population, near Taipei, was chosen as
the study community. The whole city can be
divided into four different parts—the old city
near the Green lake downtown, the new city
near Taipei, the mixed region as an interme-
diate zone, and the agricultural region near
surrounding rural area-on the basis of stage of
development, economic status and the size of
“Li”, a subunit of administration. The health
care resources for maternal and child health
care were found to be adequate but not well-
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organized. The problems in Hsintien can be
found in all other cities in Taiwan and coun-
tries of similar evers of development.

MATERIALS AND METHODS

A probability proportional to size (PPS)
sample of 320 infants was drawn from the
registrated name list of 1102 infants between
13 and 16 months in the Household Registra-
tion Office of Hsintien. The city was first di-
vided into four parts on the basis the stage of
development, the economic status, and the size
of the unit of sampling—"“Li”, a subunit of
administration of the city. Twenty infants were
randomly drawn from each of the 13 Lis of the
new city area and mixed area, 10 from each of
the 6 Lis of the old city area and the agricul-
tural area. Home visits and questionnaire inter-
views were conducted for all the mothers or
one other chief caretaker by eight trained in-
terviewers of the Graduate Institute of Public
Health, College of Medicine, National Taiwan
University in September, 1990.

Utilization and provider choice of mater-
nal and child health care and possible factors
related to the choice of health stations as the
source of care were questionned. Maternal and
child health care was defined as contraception,
prenatal care, postnatal care, Pap smear, neo-
natal screening for metabolic inborn error and
congenital anomaly, immunization, and well-
baby clinic. Immunization records were
checked with “yellow cards™, the immunization
records kept by parents. Records of utilization
of other items was obtained only from the an-
swers of the subjects. The choice of health
stations as the only source of immunization
was further studied because of the wide range
of variation. Related factors were basic demo-
graphic characteristics, understanding and ac-
cessiblilty of health station, and requirements
of providers. Since it is difficult and impolite
to ask one’s income directly in Taiwan, eco-
nomic status of the family was assessed by
adding up the number of 15 indicator family
appliances the family had, based on.previous
studies. Understanding of health stations was
assessed by ten yes-no questions. Accessibil-
ity and requirements of providers were as-
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sessed by five-point questions. Only those who
completed all required immunizations before
one year were included in the health station use
analysis. Total freqeuncy of immunizations at
health stations were summed up as the depend-
ent variable. Stepwise multiple regression was
used to evaluate the effects of possible related
factors.

RESULTS

The response rate of this study was 69.4%
(222/320). Areas of the city, infants’age in
months, and sex differences between respon-
dents and non-respondents are compared in
Table 1. There were no significant differences
in age or sex distribution. The mixed and ag-
ricultural areas had insignificantly lower pro-
portions of respondents.

The demographic characteristics of moth-
ers and infants are shown in Table 2. Half of
the babies are the first children of their parents.
Most of them (77.0%) were born in hospitals.
Most (74.3%) of the mothers were between 25
and 34 years. Half of the mothers had high
school education, 25.2% finished their college
courses. Most (48.6%) of the mothers were
housewives. Most (58.6%) of the families were
nuclear families, i.e. families composed of only
parents and children. Most (60.4%) of the
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babies’ chief caretakers, i.e. the ones who took
care of the babies for the better part of the day,
were their mothers. Of them, 70.3% including
the 48.6% housewives, worked at home.
Table 3 shows the utilization rates and the
percentages of health station use. For mothers,
99.1% had prenatal care, 83.8% started from
the first trimester, 75.3% went more than ten
times, 79.7% had postnatal care and 77.0%
were currently using contraceptive methods.
The rate of Pap smears was much lower in
comparison with other items. Only 31.1% had
received at least one Pap smear examination in
the past year. In the aspect of infant health
care, the rate of neonatal screening for meta-
bolic inborn error and congenital anomaly was
81.5%, while the fraction of families partici-
pating in well-baby examinations was 77.9%.
The rates of all immunizations exceeded 90%.
The percentage of health station use, outside of
contraceptive services (24.6%), was less than
3%. None of the neonatal screening (performed
within a few days after birth) was done at
health stations. The rates of health station use
for BCG and the first dose of hepatitis B vac-
cination (performed within one week after
birth) were 34.2% and 34.1%. After the sec-
ond dose of hepatitis B vaccination (performed
one month after birth), the percentages of
health station use became stable around 60%

Table 1. Comparisons between respondents and non-respondents

Basic Respondents Non-respondents Total Chi-
information (n=222) (n=98) (n=320) square
Region
New city 103 46.4% 37 37.8% 140 43.8% 2.82 (N.S.)
Mixed 80 36.0% 40 40.8% 120 37.5%
Old city 21 9.5% 9 9.2% 30 9.4%
Agriculture 18 8.1% 12 12.2% 30 9.4%
Age in months
13 months 60 27.0% 26 26.5% 86 26.9% 0.47 (N.S.)
14 months 52 23.4% 20 20.4% 82 25.6%
15 months 60 27.0% 29 29.6% 89 27.8%
16 months 50 22.5% 23 23.5% 73 22.8%
Sex
Male 112 50.5% 52 53.1% 164 51.3% Q.18 (N.S.)
Female 110 49.5% 46 46.9% 156 48.7%
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Table 2. The demographic characteristics

(n=222)
N %

Parity

1 111 50.0

2 79 35.6

3+ 32 14.4
Place of Birth

Hospital 171 77.0

Clinic 45 20.3

Midwife, home 6 2.8
Mother’s age

15-24 18 8.1

25-34 165 74.0

35+ 39 17.6
Mother’s education

Primary school 21 9.5

Middle school 33 14.9

High school 109 49.1

College and above 59 25.2
Mother’s Occupation

Housewife 108 48.6

Working 114 514
Family structure

Nuclear 130 58.6

Extended 92 41.4
Chief caretaker

Mother 134 60.4

Grandmother 48 21.6

Babysitter 40 11.7
Workplace of the chief caretaker

Home 156 70.3

Hsintien city 40 18.0

Taipei, other 26 11.7

to 70%. Maternal and infant health care were
separated. Maternal care was chiefly- provided
by hospitals, while infant care was provided
chiefly by health stations.

Altogether, 198 babies completed all eight
immunization services. Total frequency of im-
munization services used by the 222 babies
studied ranged from O to 8, mean + S.D. =
7.80+0.84. Total frequency of health station
use by the 198 babies ranged from O to 8 times.
Mean *+ S.D. was 4.80%3.10 times. Table 4
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shows the results of a stepwise multiple regres-
sion of total use of health stations for those
who completed all immunizations before one
year. With other variables being controlled, ten
variables had significant associations with the
dependent variable. Babies living in the mixed
city area, had a significantly less frequent use
of health stations than those in the new city
area, b=—1.075. The second parity of the moth-
ers interviewed, compared to the first one, used
health stations significantly less often,
b=-0.909. Babies born in physicians’ or mid-
wives’ clinics, used health stations more often
those born in hospitals, b=1.249. Babies whose
mothers had middle school education, used
health stations significantly more often than
those whose mothers had high a school educa-
tion or above, b=1.254. Babies whose caretak-
ers worked in Taipei city, usd health stations
significantly more often than those whose care-
takers worked at home, b=1.477. Understand-
ing of health stations, accessibility and the
need for cheap or free care were positively as-
sociated with use of health stations, their b val-
ues were 0.197, 0.700, and 0.523, respectively.
Requirements of attending delivery and re-
quirements of good attitude were negatively
associated with huse of health stations, respec-
tively semi-colon their b values were —0.441
and —1.636. Thirty-eight point seven percent of
all variation of the dependent variable could be
explained by this regression model.

DISCUSSION

Except for Pap smears, all of the listed
maternal and infant health care procedures had
rather high practice rates, especially those of
immunizations. Double checked with “yellow
cards”, data for immunization were reliable. As
there were no unified records for maternal
health care, the reliability could not be
checked. The answers might have been af-
fected by recall bias. The lower rate of Pap
smear might be a result of less emphasis on
younger women in previous programs. This
preventive measure is important for all age
groups because cervical cancer is_the most
common form of female cancer’inTaiwan
[14].
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Table 3. Practice rates of maternal and infant health care and percentages using health station

among users (n=222)

Practice rate (%)

Percentages using
health stations

Prenatal care
Since first trimester
Over 10 times
Postnatal care
Contraception
Pap smear
Neonatal screening
BCG Vaccination (1st week)
HBYV (I) Vaccination (1st week)
HBV (II) Vaccination (5th week)
HBV (III) Vaccination (9th week)
OPV+DPT (I) Vaccination (2nd month)
OPV+DPT (II) Vaccination (4th month)
OPV+DPT (III) Vaccination (6th month)
Measles vaccination (1 year)
Well baby examination

99.1 2.7
83.8

75.3

79.7 23
71.0 24.6
31.1 1.4
81.5 0.0
98.6 342
99.1 34.1
99.1 62.7
98.2 66.4
99.1 66.4
97.7 70.0
96.4 71.0
91.1 71.1
719

BCG: bacillus Calmette-Guerin

HBV: Hepatitis B vaccine

OPV: Oral poliomyelitis vaccine

OPT: Diphtheria, pertusis and tetanus

I: First dose; II: Second dose; III: Third dose.

The separation of maternal and infant
health care with regards to provider choice is
a remarkable finding of this study, followed by
the discontinuity of care record. Continuity of
care is a basic requirement for primary health
care. This concept is clearly described in the
Alma-Ata Declaration [1] and articles of fam-
ily medicine [15-17]. The original design of
health stations and the newly developed group
practice centers and primary care centers are
based on this concept [9,11-13]. Similar design
can also be found in other countries. Finland
[18], Hungary [19], and the Netherlands [6]
have primary care systems covering the whole
population like the health station system of
Taiwan. In Canada [20] and the USA [21],
similar public primary care centers are desin-
ged to take care of the less privileged people,
both in rural areas and urban areas. All of their
care is designed in a comprehensive and con-
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tinuous way. The finding of this study casts
some doubts on the feasibility of such a sys-
tem in urban areas like Hsintien city. It is a
good time to review the roles of health stations
in such a suburban community. All eligible
resources of care should be involved in the
system of maternal and child health under the
same criteria of quality assurance. The Mother-
and-Child Handbook and the IC Card in the fu-
ture, instead of the yellow card, might be help-
ful resolving the problem of record discontitnu-
ity.

The discontinuity of maternal (including
prenatal, delivery and postnatal care) and in-
fant care (including immunization and well-
baby examination) may be a natural result of
the high percentage of hospital deliveries [9].
When mothers choose hospitals (and“some
clinics) to give birth to their babies; it’is’easy
for them to use other related maternal care at

241



Wei-Chu Chie, Chun-Hua Fu

Table 4. Stepwise multiple regression of to-
tal use of health stations

Variables B
Constant 9.101%***
Region

Old vs. new -0.117

Mix vs. new -1.075
Parity

2nd vs. st -0.909

3rd vs. Ist 0.602
Birth place

Clinic vs. hospital 1.249
Mother’s education

Primary vs.

high school -0.249

Middle vs.

high school 1.254
College vs.
high school -0.112
Workplace

Hsintien city vs. home -0.268

Taipei vs. home 1.477
Understanding of 0.197

health stations
Accessibility of 0.700

health stations
Requirements of providers

Attending delivery -0.441
Cheap or free 0.523
Good attitude -1.636

Total frequency of immunization of 222
infants: 7.80+0.84 times

Total frequency of health station use of 198
infants with complete

All eight times of immunization: 4.80£3.10
times

Adjusted R-Square = 0.387 F = 7.49 P<0.001
* P<0.05, ** P<0.01, *** P<0.001

the same hospital. Although maternal care pro-
vided in health stations are free, it seemed not
of concern when per capita income now in
Taiwan has exceeded US$9,000 a year and
total fertility rate is only 1.7 [9]. In fact, health
stations in urban areas have stopped delivery
services for many years. This further urges
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mothers to use hospitals and clinics which
provide a “continuous™ maternal care. The
relatively more frequent use of health stations
for immunizations, especially when babies get
older, may be explained by the following rea-
sons. First is the image of health stations as
places to give vaccinations to children. Second
is geographic and time accessibility. Another
possible reason is that mothers see immuniza-
tion as a simpler procedure, which can be done
successfully by public health nurses in health
stations. Some parents believe that the vacci-
nations provided by health stations are fresher
and safer since there is standardized cold-chain
equipment and high utilization rates.

The associations between demographic
characteristics and total use of health stations
are not so prominent in the stepwise regres-
sion. The association between area and total
use of health stations is out of our expectation.
The health station of Hsintien city is located
at the old city area, and the people in the old
city and the mixed area have less privileged
status, infants there are supposed to be more
dependent on health stations. The area may not
be a good index of community socioeconomic
status. The socioeconomic status may not be a
good predictor of health station use in the
study community. The finding of parity is also
out of expectation. First children usually attract
more attention of parents and are supposed to
use hospitals or clinics more often for immu-
nizations and well-baby examinations than to
health stations. The less frequent use of health
station by second babies may be a result of
higher priority of public health nurses of health
stations for the first babies, or the less satis-
fied experience with the first child. The asso-
ciations between place of birth and total use of
health stations may reflect the provider factor.
Hospitals usually have well-baby clinics for
babies born in their obstetric departments
while clinics do not necessarily have. This may
make hopital-born babies users of hospitals
while clinics-born babies users of health sta-
tions for immunization. The correlation be-
tween the mother’s educational and level ‘trsé
of health stations is not as strong as expected.
It is possible that eaucational levelihas lost its
influence in the younger generation in Taiwan
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as a result of the prolongation of public edu-
cation. The association between the workplace
of caretakers and their use of health stations is
difficult to explain. It is possible that the term
“health station” is not limited to “the” health
station in Hsintien.

The positive associations of understanding
and accessibility of health stations to the total
use imply that more understanding and better
accessibility encourage use of care. The posi-
tive associations of requirements of cheap or
free and negative associations of requirements
of attending delivery, and good attitude, imply
that health station users do not require conti-
nuity and good attitude of the provider, but a
lower cost. The index of family economic
status—total number of appliances did not
show significant association with ealth station
use. These may represent characteristics of
health stations. Health stations have free care,
provide no delivery services and may have not
put too much effort into good attitudes.

In conclusion, the separation of maternal
and infant health care is a remarkable charac-
teristic of primary health care in Hsintien.
Accessibility and understanding affect the use
of health stations. The frequent users of health
stations require cheap or free medical cost and
are less concerned with continuity and good
attitude of health care workers. Health stations
are at least not the only providers of maternal
and child health care. The originally designed
health stations-based maternal and child health
care system may have changed some. It is nec-
essary to review the role of health stations and
develop a more efficient system to coordinate
availible resources. Uniform Maternal-and
Child Booklets instead of only the yellow card
for immunization, or IC Card may be of use in
the future.
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