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An Evaluation of the
Safe Motherhood Hospital Program’
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I. INTRODUCTION

1. A reduction in the maternal mortality ratio
(MMR) is one of the targets of the Millennium
Development Goals (MDGs). Eight ambitious goals to
be achieved by 2015 form the MDGs, which were set
out as a global agenda to promote human development
and reduce inequalities. With regard to Goal 5 on
improving maternal health, Thailand committed itself to
reducing MMR by three-quarters between 1990 and
2015. MMR is an indicator for the achievement of the
Goal’s target. A broad definition of MMR is the number
of deaths among women due to pregnancy and childbirth
complications per 100,000 live births in a given year.

2. To achieve that MDG target, Thailand
should at least have reliable statistics on maternal deaths
and should have a clear policy direction for improving
maternal health. The Safe Motherhood Hospital (SMH)
Program could help in improving the quality of life of
women with regard to maternal health and help Thailand
achieve Goal 5 if it actually reduces MMR in the
country. However, although the Program has been under
implementation for nine years, there has been no impact
evaluation of it. Therefore, the main objective of this
research study is to provide an impact evaluation of the
Program’s impact on maternal mortality. The Program
might also have impacts on the cost of providing
maternal care, such as the labor cost for child delivery,
the cost of hospital beds and the cost of referring
patients. These expected impacts will also be included in
our study. This research is expected to promote more
discussion on clear policy guidelines to achieve the Goal
for improved maternal health.

3. The research will use the propensity score
matching (PSM) technique, which is widely used for

non-experimental studies. PSM has been a popular
approach to estimate causal treatment effects,
particularly when evaluating labor market policies and
social programs (see Heckman et al. 1997; Dehejia and
Wahba 1999; Heckman et al. 1998; Heckman and Smith
1999). The technique is considered inexpensive and very
useful for evaluating public projects in countries such as
Thailand where projects have been implemented without
prior design for impact evaluation.

II. SAFE MOTHERHOOD HOSPITAL
PROGRAM IN THAILAND

4. 1In 1998, the Department of Health (DOH)
and the Office of the Permanent Secretary, both
departments under the Ministry of Public Health
(MOPH), together with the World Health Organization
(WHO), initiated a two-year project called the
“Excellent Safe Motherhood Hospital Initiative.” At the
beginning, only a small number of advanced hospitals
joined the project. They were expected to be models for
other hospitals. Two years later, MOPH asked every
hospital under its supervision to cooperate and
implement the SMH Program. DOH, which is in charge
of the SMH Program, established an 11-step set of
guidelines for implementation, as follows:

(a) The director of the hospital adopts a policy
to participate in the SMH Program.

(b) The hospital provides training courses for
staff concerning the standard of prenatal and
postnatal care.

(c) The hospital provides standard prenatal care.
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(d) The hospital provides prenatal care groups
with training at least once for pregnant
women and their husbands/relatives.

(¢) The hospital must have standard child
delivery services.

(f) The hospital must provide standard service
for newborns in the delivery room.

(g) The hospital must provide standard postnatal
care, i.e., group training on baby care,
breastfeeding, and family planning.

(h) The hospital must provide standard care for
newborns, i.e., vaccination, and training for
baby feeding and health monitoring.

(1) The hospital collects maternal, child delivery
and newborn data and analyzes the data with
healthcare personnel.

() The hospital provides counseling services
related to unwanted pregnancy and compli-
cations in child delivery.

(k) The hospital should collaborate with other
hospitals in providing documentation for
monitoring prenatal and postnatal healthcare.

5. Together with the guidelines, DOH also
provides the hospitals with standard process and self-
evaluation guidelines. DOH and Provincial Public
Health Offices work together on process evaluation. As
of 2005, almost all of the provincial hospitals (except in
two provinces) and almost two-thirds (about 63%) of all
hospitals have successfully completed the process
evaluation.

6. It should be noted that SMH has been
adopted as the policy of MOPH. All hospitals under the
supervision of MOPH have to cooperate and help
MOPH achieve the target. There is no incentive for
cooperating and no monetary penalty for not cooperat-
ing. Hospitals do not receive an additional budget for
following the SMH guidelines. Budget allocation from
MOPH is not based mainly on activities, but rather on
the size of the hospital. MOPH still retains authority
over health personnel allocations even after the
implementation of healthcare reform in 2001.

7. DOH has made maternal death a serious
issue in every hospital. If there is a maternal death in a
hospital, the Provincial Public Health Office and all
public hospitals in the same province and neighboring
provinces have to organize a confidential case
conference and report to DOH on their assessment. The
conference is aimed at determining the cause of death
and sharing information about the incident with other
provinces. DOH and health personnel learn from such a
case and try to avoid similar cases in the future. The case
conference process could be considered as a non-
monetary penalty for those hospitals where maternal
deaths have occurred.

1. METHODOLOGY

8. The SMH Program is aimed at improving
maternal and child health and reducing mortality among
mothers and children. Since collecting data on infant
mortality requires a longer period of time than other
types of mortality and infant deaths are normally under-
reported and very difficult to trace, we do not include an
evaluation of how the Program has impacts on infant
mortality. The outcome measure of the impact is the
proportion of maternal mortality to total child deliveries
at the hospital and the cost per delivery. The SMH
Program will be evaluated at the community, general
and regional hospital levels. Since the decision on SMH
Program participation must be that of the director of the
hospital, we first provide a model for the decision.

Decision on Program Participation

9. If the decision of a hospital to participate in
the Program depends upon the net present value of the
social benefit of providing people in the community with
healthcare, which can be expressed as NSBi*, the
director of such a hospital, who has the authority and
responsibility for all aspects of the hospital’s
performance, will make the decision based on the
present value of the social benefit of participating in the
SMH Program, SB;, and the present value of the social
cost of participating in the Program, SC;. The director of
the hospital will participate in the Program if NSB;" > 0,
where NSB;* = SB; — SC;. The Program might benefit
the healthcare of mothers and children when the hospital
participates in the Program; however, with limited
resources, it may result in costs for other types of
patients. For example, if more nurses are allocated for
providing maternal and child healthcare, patients seeking
other types of care may have to wait longer before
getting treatment and may be allocated a shorter time for
their consultation.

10. Social benefits and costs also include private
(e.g., that of the director of the hospital) benefits and
costs. There might be some pressure from MOPH or
colleagues that makes the private costs or benefits of the
director of the hospital especially high or low. In a
province where only one district hospital has not yet
participated in the Program, that hospital may feel
considerable peer pressure. Such a hospital may make
the head of the Provincial Public Health Office appear to
be under-performing. As a result, the director (under
pressure from outsiders) may place a very high value on
his or her private benefits and thus participate in the
SMH Program. SB; and SC; may depend on many
factors such as the following:

e Director’s characteristics, e.g., response to
new policy or work experience;

e Geographic factors, e.g., location of hospital,
distance to referral hospital;
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e Socio-demographic structure of people in the
community, e.g., proportion of fertile women
or older population, proportion of farmers or
blue-collar workers, ethnic minorities, con-
centration of migrant workers, degree of
urbanization, share of population in the
agricultural sector, average level of education,
family structure, main religion, and average
earnings;

e Availability of the hospital’s resources and
infrastructure, e.g., number of healthcare
workers, size of hospital, equipment facility
of hospital;

e Capacity of the hospital, e.g., number of
inpatients and outpatients, number of child
deliveries, number of new antenatal care
patients.

11. Let these factors be included in vector X, the
hospital i’s decision to participate in the Program can be
written as:

(1 NSBi* = f(X)
We assume a linear function for NSBi*, that is:
(2) NSB;=Xa+¢,,

where €; is an error term with a standard normal
distribution. NSBi* is unobserved, but we observed the
participation of hospital i in the SMH Program. Let D;
be 1 if hospital i participates in the Program, and 0
otherwise:

(3) D; =1if NSB; > 0;and
=0 otherwise.

The probability that a hospital will participate in the
SMH Program is given by the following equation:

@ Pr(Di=1[X)) Pr(NSB; > 0).

With a standard normal distribution assumption of &,
we estimate (4) using a Probit model.

Mean Impact on Outcome of the Participants

12. To evaluate the impact of the Program, we
want to know the difference between the proportion of
maternal mortality of the hospitals participating in the
Program (treatment group) and the hospitals not
participating in the Program (comparison group). Let Y;
be a random variable representing an outcome indicator
for hospital 7 (i.e., a proportion of maternal mortality to
total child delivery or labor cost per child delivery), Yy;
and Y; are outcome indicators for non-participating and
participating hospitals, respectively. The mean impact of
the program on the treated i — that is, what the literature
calls the “average effect of treatment on the treated”
(Heckman et al. 1997; Heckman et al. 1998), or ATET
—is:

(5)  ATET=E(Y,|D, =1)-E(Y, | D, =1).

13. If the Program has a positive impact on
maternal mortality (i.e., it reduces the mortality rate), the
value of ATET will be negative. However, estimation of
ATET in the above equation encounters selection bias.
This is because participation in the Program is not
random. The director of the hospital decides to be in the
treatment group when NSB;" is positive. An additional
problem with the calculation is that we observe only one
of the outcomes, E(Yy; | D; = 1). To correct selection
bias, we estimate the counterfactual mean outcome of
participating hospitals, that is, we want to estimate the
average outcome of participating hospitals if they were
not in the program, E(Y; | D; = 1).

14. We assume that conditional on covariates X,
which are not affected by participation, Program
participation is independent of the outcome of treatment
and comparison groups. This implies that we observe all
variables (i.e., director’s characteristics, geographic
factors, socio-demographic structure of the people in the
community, availability of hospital’s resources and
equipment, and performance of the hospital) that
influence simultaneously the Program participation
decision and potential outcomes. This assumption is
referred to as “unconfoundedness” or “conditional inde-
pendent” (Rosenbaum and Rubin 1983; Lechner 1999).
However, Heckman et al. (1998) noted that it is neces-
sary only to assume conditional mean independence for
the non-participants (i.e., E(Y|X;, D; = 1) = E(Y|X;, D;
= 0)) in order to estimate the average treatment effect on
the treated.

15. Rosenbaum and Rubin (1983) showed that,
if outcomes are independent of participation conditional
on covariates X;, then they are also independent of
participation conditional on the propensity score P(Xj).
In our application, the propensity score is the probability
of participating in the SMH Program given observed
characteristic X;, or P(X;) = Pr(D; = 1 | Xj) estimated
from equation (4). If that conditional independent
assumption holds and Pr(D; = 1 | X;) < I, the PSM
estimator for ATET is:

(6) ATET = EP(X)\D:I{E(YU ID;=1)-E, (Y |P(X;),D; =0)}.

16. Under the conditional independence assump-
tion, exact matching on P(X;) eliminates all biases due to
selection into the Program based on observable variables
(Imbens 2004). After obtaining P(X;), we will match
non-participating hospitals that have similar probabilities
of participating in the SMH Program. Matching is based
on selection on observed variables. Matching acts like
random assignment because it balances the observable of
the participants and comparison groups.

17. We use the following general form of the
matching estimator (e.g., Heckman and Smith 1999).

(7) ATET(S)= Y [Yi— X Wnou (i)Yl for PXj)es,
ie(D;=1) je(D=0)
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where Y; and Y(; denote outcome indicators for partici-
pant i and non-participant j, respectively, n0 is the
number of non-participating hospitals (comparison
hospitals), and nl is the number of participating hospi-
tals; wnon1 (1, j) is the weight attached to comparison
hospital j in constructing the counterfactual outcome for
participant i. The sum of the weights for each i equals 1.
The set S is the common support of P(X;). In this study,
we define the common support by dropping those
treatment observations whose P(X;) is higher than the
maximum or less than the minimum P(X;) of the
comparison hospitals. Moreover, each participant is also
matched by using a weighted average over comparison
hospitals for sensitivity analysis. Caliper matching,
Kernel matching and local linear matching with various
bandwidths are used.

IV. DATA

18. The primary source of data is a hospital
survey conducted by the author and her associates
between September 2007 and April 2008. We started by
sending questionnaires to 837 public hospitals under
MOPH supervision. With four months of follow-up,
including telephone calls and hospital visits, we obtained
an 86 percent response rate. Six of the responses were
far from complete and thus deleted from the analysis
sample.

19. There were 18 districts with more than one
MOPH hospital in 2006. We deleted those hospitals
from our sample because there were two or three
hospitals that shared similar district-related covariates.
However, there was only one maternal death outcome in
each district and we could not tell which hospital
dominated the outcome. We also deleted Health Promo-
tion Centers from our sample because they used to be
special health centers for maternal and child healthcare.
They did not take part in the SMH Program as
implementors, but as evaluators. The recent reform in
DOH led some of them to cease providing child delivery
services. Two community hospitals eliminated such
services because the capacity of one of them was so low
that it did not perform child delivery and the other
opened in 2006 (the year that we evaluated the impact of
SMH). The final sample size was 677 hospitals, com-
posed of 600 community hospitals, 58 general hospitals,
and 19 regional hospitals.

20. Additional secondary data were collected
from the Community Development Department,
Ministry of Interior. The data represented the socio-
demographic structure of each district.

21. Based on our survey, 57 hospitals have not
yet passed DOH evaluation. About 28 percent passed
evaluation after the Program had been implemented for
five years. Another 34 percent just passed the evaluation
in the past three years. A large proportion of hospitals in
northern and southern Thailand passed evaluation in
2006 and in southern Thailand in the period 2003-2004,

respectively. In northeastern Thailand, many of the
hospitals passed evaluation in 2001, 2002, and 2005. It
seemed that a hospital would pass evaluation in the same
year as its neighboring hospitals.

22. A typical problem with recording the number
of maternal deaths arose when we conducted the hospital
survey. The number of maternal deaths counted using
the questionnaire was too low. From the interviews with
hospital staff, we found that Thai healthcare staff do not
correctly understand the definition of maternal death. In
this study, we use a definition that is more precise than
the one for MMR in the introduction, that is, the
definition of maternal death in the 10" revision of the
International Classification of Diseases (ICD-10): a
maternal death is the death of a woman while pregnant
or within 42 days of the termination of a pregnancy,
irrespective of the duration and site of the pregnancy,
from any cause related to or aggravated by pregnancy or
its management, but not from accidental or incidental
causes (WHO 2004).

23. Worawan et al. (2007) used civil statistics
and inpatient records to calculate the number of maternal
deaths in the period 2004-2006. We will use the number
of deaths from that study instead of the number obtained
from the hospital surveys. Of all the districts in our
sample, the reported number of deaths is less than half of
the evidence-supported number. All types of hospitals
under-report their maternal deaths. Seven of regional
hospital replied to the survey that they had no maternal
deaths in 2006; however, the data showed that only one
of them had no maternal death in that year.

24. Tt should be noted here that our outcome
indicator differs from that of MMR. We did not include
mothers who gave birth without visiting a hospital. We
did include those giving birth on the way to visit a
hospital. Maternal death in this study omits women who
died giving birth without having visited a hospital. This
omission is not serious since approximately 93 percent
of births in 2005 and 2006 were delivered in hospitals.'
We used the proportion of maternal death to total child
delivery as an outcome indicator. The denominator of
our outcome indicator differs from that used in the
MMR definition. One might call our outcome indicator
the “case fatality rate.”

V.RESULTS
Program Participation

25. In our analysis, we used two measures of
Program participation: whether the hospital participated
before 2004 and whether the hospital participated before
2005. We chose those two years because the Program
would have been implemented long enough to have
more hospitals involved which would show tentative
impacts. About 44 percent of the sample passed process
evaluation before 2004 and about 57 percent of them did
so before 2005. Recent years of Program participation,
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such as participation up to 2006 or 2007, may not be
good for estimating because almost all hospitals had
participated and outcome indicators were measured for
the year 2006. In assessing the interview, we found that
evaluation in recent years was not as serious as in the
earlier period because policymakers have shifted their
attention to newer policies, which might dilute the
impact of the Program.

26. SMH Program participation is the decision
of the director of the hospital. Factors that are expected
to have effects on the director’s decision and on the out-
comes of the hospital are grouped into four categories:
director’s response to MOPH policies, geographic and
health facilities in the district, the district’s socio-
demographic structure and hospital resources, capacity
and infrastructure. Results for Program participation
among the full sample and the community hospital
sample are presented in Tables 1 and 2. For each sample
set, the results are presented before the balancing test
and after dropping variables that did not pass the
balancing test.

27. The results show that, from the beginning of
the SMH initiative to 2003, the number of changes of
hospital director had a negative effect on SMH
participation among the community hospitals (Table 1).
A director with more years of work experience is more
likely to have participated in the Program before 2005
(Table 2). Other variables are not statistically significant
determinants of Program participation.

28. Hospitals in southern Thailand are more
likely to participate in the SMH Program. When the size
of a district is large, i.e., a larger number of villages in
the catchment area, or a high proportion of population
per nurse, the director of the hospital is less likely to
participate in the Program. Hospitals in the northeastern
part of the country were more likely to participate in the
Program before 2004.

29. Population size and the structure of the
district by age and sex may also affect Program partici-
pation. If there are more females in the childbearing age
group than other population groups in the district, the
population in that district will need more mother-child
healthcare services than a district with fewer such
females. The director may see this public need and
improve the hospital services in order to respond to the
need. This will increase the likelihood of Program
participation.

30. Factors such as education, religion and
occupation may also have impacts on the director’s
decision on participation. A highly educated and high-
income society tends to be concerned with better
healthcare. People with a high education or who work in
the formal (non-agricultural) sector tend to have fewer
children, and they may spend more time on perinatal
care and be more concerned about mother-child care
services than those with less education or those who
work in agriculture. The director might perceive these

factors and act in favor of this population. Thus, he/she
would be more likely to participate in the SMH Program.

31. Tables 1 and 2 show that the director is more
likely to participate in the Program if the proportion of
females to the total population is high and the average
household size is large. Large household size may imply
a growing population in the district, which requires the
provision of healthcare services for mothers and
children. On the contrary, with a higher proportion of
elderly in the population, it is less likely that the hospital
would participate in the Program. Such a hospital may
allocate more resources for geriatric healthcare, not
maternal care.

32. If the proportion of private employees is
high, it is less likely that the community hospital will
participate in the Program. Thailand has three public
healthcare schemes: Civil Servant Medical Benefit
Scheme (CSMBS), Universal Healthcare Coverage
Scheme (UC) and Social Security Scheme (SS). Private
employees are under SS into which they pay monthly
contributions. They have the option of choosing a
registered hospital. In most cases, they choose hospitals
with good services and equipment, which tend to be
general or regional hospitals in cities, not community
hospitals. This behavior may discourage community
hospitals from focusing their services on private
employees.

33. Hospital resources might encourage the
hospital director to participate in the SMH Program or
might limit the hospital’s ability to participate. If a
hospital has many doctors, gynecologists or other
specialists and nurses, and all the necessary equipment,
it would be easy for it to participate in the SMH
Program. On the contrary, if such human and physical
resources are limited, the hospital would have a difficult
time in allocating the resources required to join the
Program. It is not likely that such a hospital would get
more specialists or gynecologists after participating in
the Program since the Program is not designed for more
human resource allocation. The Program is under DOH,
which has no authority to make resource allocations to
public hospitals. Budget, income, the number of new
antenatal patients, and the number of inpatients and
outpatients indicate the size of hospitals. The large
values of these variables imply a high capacity for the
hospitals, which might enable them to participate in
many MOPH-promoted activities, such as the SMH
Program. We do not expect that Program participation
can influence these variables as the budget is allocated
based on the population size in the catchment area.
Moreover, pregnant women do not choose hospitals
based on whether or not they are in the SMH Program.
The areas of residence of pregnant women determine
which public hospital they would visit since most of
them are under UC, which covers about 80 percent of
the population. That scheme does not allow the eligible
population to choose their hospital.
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34. The results show that these variables do not
pass the balancing tests and thus were dropped from the
Program participation equations. Some of them are
statistically significant determinants of Program partici-
pation. For example, the number of beds statistically
determined Program participation since that number
implies the size of a hospital and usually relates with
how well the hospital is equipped.

Mean Impact on Maternal Death

35. Tables 3 and 4 show the mean impact of the
SMH Program on the number of maternal deaths based
on Program participation estimated in Tables 1 and 2.
We used two indicators: the total number of maternal
deaths in the district per child delivery x 1,000, and
maternal deaths taking place in hospital per child
delivery x 1,000. With different weights and matching
method, we found that the SMH Program had no impact
on the proportion of maternal deaths to child deliveries.
The result is not surprising as the Program does not
allocate more resources to participating hospitals.
Moreover, from the interview conducted in hospitals in
every region,” many of the directors of the hospitals did
not anticipate that the SMH Program would reduce the
number of maternal deaths; they thought that the
Program set the guidelines for standard maternal and
child care. The guidelines have improved the quality of
care, but do not reduce the number of maternal deaths.
The directors and nurses reported that the causes of
maternal death were mainly hemorrhage and hyper-
tension. In many cases, pregnant women did not receive
antenatal care. As the result, they did not know that they
were at high risk of maternal death.

36. From the interviews, we also found that hos-
pitals do not seriously follow the 11-step guidelines set
by DOH even after passing the process evaluation. For
example, the doctor-nurse ratio for child delivery should
be 1:3 as stated in the guidelines, but almost all of the
hospitals use two nurses for natural child delivery. How-
ever, some hospitals used only one nurse for that task.

37. To monitor women for 42 days after giving
birth is not an easy task for any hospital, whether it has
passed the Program evaluation or not. We found from
the interviews that women who worked as unskilled
laborers were more likely to move between a big city
such as Bangkok and their home provinces. When they
are pregnant, women do not have time for prenatal care;
they like to give birth in their hometown and have their
mother take care of the newborns. If the pregnant
women are at high risk of miscarriage or death, the
hospitals do not have a chance to monitor such
conditions before and after they give birth.

38. People who live in mountainous areas,
particularly along the border of Thailand and Myanmar,
have quite a difficult time in accessing an urban hospital.
Some villages have no road access; pregnant women
have to walk for up to eight hours before getting a truck
that will take them to the hospital, which may require a
ride of more than four hours to get there. To rent a truck
to get to the hospital costs too much for them to afford it.
These women are, therefore, less likely to receive
antenatal care. One doctor mentioned that a pregnant
woman is at risk of death if she lives in a mountainous
area and coincidently wants to give birth while it is
raining. Such conditions make the trip even more
difficult and more time-consuming to travel from a
village in a mountainous area to an urban hospital. The
possibility of death is extremely high if the woman is
hemorrhaging. The doctor referred to this kind of
maternal death as a “classical case.” No aspect of the
SMH Program is aimed at reducing such classical cases
of mortality.

Mean Impact on Cost’

39. The cost outcomes include costs related to
length of stay for giving birth, labor cost, and the costs
of in and out referral. The labor cost includes the cost of
doctors and nurses attending each child delivery. As we
did not know the unit cost of nurses and doctors in the
hospital, we used the number of attending nurses and
doctors to represent a labor cost index. Since the cost for
the care provided by a doctor should be higher than that
by a nurse, we converted the doctor’s cost into a doctor-
nurse equivalent cost. We assumed two cases for making
the conversion: a case where one doctor is converted
into the equivalent of 1.5 nurses, and a case where
one doctor is converted into two nurses. The total
doctor-nurse equivalent cost is summed to the labor cost
index.

40. The results show that the SMH Program
before 2004 reduced the length of stay for giving birth
when we used the single nearest neighborhood, five
nearest neighborhoods, and caliper matchings. However,
the impact of Program participation before 2005 on
length of stay for giving birth is not statistically
significant.

41. After dropping the variables that did not pass
the balancing test, we found that Program participation
reduces the labor costs for child delivery when we used
the single nearest neighborhood and caliper matching.
For a community hospital, the Program had an impact on
labor cost when we used log linear regression matching,
a cost index quite sensitive to the weight and matching
used.
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42. The average impacts of Program participa-
tion on in and out referral are quite significant among
community hospitals participating in the Program before
2004. The Program increased referred in cases and
decreased referred out cases of participating community
hospitals. Networking and referring among hospitals are
standard processes for step k of the SMH Program
implementation guidelines. Program participation en-
courages community hospitals to refer high-risk
pregnancy cases to general or regional hospitals or
community hospitals that have more specialists and
equipment. It also encourages general hospitals to refer
cases of difficult births to regional hospitals. When a
referral was made at an early stage of pregnancy, the risk
to the woman’s life would be lower than otherwise. If a
high-risk pregnancy case does not receive antenatal care,
the detection of the high risk will occur at the time of
labor. Referral of a woman as an emergency case
involves a high probability of maternal death.

43. It is quite surprising that the results show
that community hospitals refer pregnant women to
community hospitals only. We expected that the full
sample should have the same results as a community
hospital. The phenomenon probably can be explained by
the new system of financing referral cases. Thailand
started its UC in 2001. The way hospitals are financed
has changed significantly. However, because of
administrative problems concerning money transfers
between hospitals, many hospitals would not want to
admit a referral patient. In addition, the cost of a referral
was not settled; such behavior was serious so
policymakers had to solve this problem by setting rules
for referral payments. For inpatients, the “refer-out”
hospitals do not bear any referral cost. The “refer-in”
hospitals receive additional payment through the
diagnosis-related groups (DRGs) system, which may
encourage community hospitals to refer patients among
themselves.

VI. CONCLUSIONS

44. From our analysis, we found that the number
of changes of the director of a hospital, geographic
factors, size of catchment area, socio-demographic struc-
ture of the district, and hospital resources are statistically
significant determinants of SMH Program participation
before 2004 and 2005. Using various weighting and
matching methods, we found that the SMH Program has
had no impact on the proportion of maternal death per
child delivery. The Program, however, can reduce costs
(i.e., length of stay for giving birth and labor costs) of
the participating hospitals. Given that the Program does
not allocate more resources to the participating hospitals,
adherence to its guidelines can reduce the cost of child
delivery without increasing the death rate. This could be
considered a success for the Program. The findings also
show that the Program encourages referrals. However,

referral among community hospitals may be adversely
affected by the way the National Health Security Office
finances referral cases.

45. Based on the hospital interviews that were
taken in 2007, we realize that many of the hospital staff
did not know whether their hospital passed the process
evaluation. Old staff moved to other hospitals and new
staff replaced them. Delivery room nurses like the SMH
Program in the sense that it sets guidelines for maternal
care. When new nurses start working, they can follow
the same guidelines. If the guidelines are followed
seriously, we can consider this a successful aspect of the
Program. Some hospitals choose to follow the guideline
occasionally.

46. In our study, we did not focus on how
serious the process evaluation was taken. We admit what
was evaluated by DOH and the Provincial Public Health
Office. We also admit that the quality of process
evaluation could vary across provinces depending upon
the standard of the Provincial Public Health Office.
Even though DOH set guidelines for such evaluation,
discretion is unavoidable.

47. The research finding is quite consistent with
the view of the directors of the hospital about the
Program’s impact on maternal death. The Program has
its own advantage as we found in this study; however, if
we could go back to 1998, many Program implemen-
tation steps should have been changed or improved.
Policymakers should have been more serious about
implementation and evaluation. Process evaluation
should have been done by an independent institution,
instead of DOH or the Provincial Public Health Office.
The guidelines for the data collection and report system
should have been set. It should have been clear to the
hospitals what would be their reward or punishment if
they passed or failed the evaluation.

48. Achieving Goal 5 of the MDGs will not be
too difficult for Thailand, but not because of the SMH
Program directly. Other factors are playing a more
significant role, such as the inclusion of most of the
population under universal healthcare coverage, and the
emphasis that DOH places on maternal health by
indirectly putting pressure on those hospitals where such
cases occur.

ENDNOTES

' From birth registration database.

? We interviewed the relevant people at one regional

hospital, one general hospital and five community
hospitals in each region during the same period (the
questionnaire interview). Interviewees comprised
directors of the hospitals or nurses in the child
delivery room, or nurses in the antenatal care unit.

Tables showing the impact on cost are available
upon request: contact Worawan@tdri.or.th.
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