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A cost-effectiveness study of the Thai expanded programme on immunization was carried out in district
hospitals and health centres in Thailand during early 1987. The total annual spending on immunization
was US$ 3852 in hospitals and US$ 813 in health centres. The percentage distribution of annual costs was
similar in both facilities. Salaries were the largest component, followed by building and vaccine costs. The
frequency of immunization sessions was the most important factor in determining total costs-
immunization costs increasing with the frequency of sessions. In hospitals the average number of fully
immunized children was 184, compared with 49 in health centres. The cost per fully immunized child
varied widely from US$ 5.30 to US$ 3320, and the most cost-effective facilities were those that immunized
the greatest number of children. With the present number of health facilities in all areas of the country,
which correspond to saturation levels, the most likely way for the Thai programme to reduce costs would
be to make better use of staff time by decreasing the frequency of the services offered, thereby increasing
the efficiency of each session. Hospitals should adjust the frequency of their immunization sessions
according to the number of children being served, but health centres should offer sessions only monthly
or once every two months.

In recent years, cost-effectiveness analysis has
become a standard approach used by immunization
programmes in most developing countries (I-6).'
The ultimate purpose of such analysis is to improve
the use of scarce health resources, especially in times
of economic constraint (7-JO). Here, we report the
results obtained when this method was used to
examine Thailand's expanded programme on immu-
nization (EPI) and present more cost-effective alter-
natives for the programme's strategy in the future.

Materials and methods
Data were collected in Thailand in January-
February 1987. Four provinces were selected to
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examine the costs of the immunization service in the
fiscal year 1986. Chosen were a northern province
(A) and a central province (B), both of which had
high immunization coverage, and two other prov-
inces (C and D) in the north-eastern and southern
regions of the country, respectively, that both had
moderate immunization coverage. The data obtained
were used to calculate the cost per fully immunized
child and the cost per fully immunized pregnant
woman. The costs obtained were compared among
hospitals and health centres that had different activ-
ities and served different populations.

For each province, two districts were selected,
and a district hospital and two health centres in each
were visited. Previously described procedures were
used to determine costs.b,C The frequency of immuni-
zation sessions and vaccination data, including the
number of children aged less than 1 year in the area
served, were recorded.

Salaries and transportation costs were allocated
according to the time spent directly or adminis-
tratively on immunization. For capital costs, 1986
replacement costs and a 10% interest rate for all

b Expanded Programme on Immunization. Costing guidelines.
Unpublished document (WHO/EPI/GEN/79/5).
c Shepard, D.S. et al. The cost of an oral rehydration therapy
programme: a manual for managers. Institute for Health
Research, Harvard School of Public Health, 1985 (prepared for
the WHO Control of Diarrhoeal Diseases Programme).
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capital items were used. The expected useful lives
were 30 years for buildings, 10 years for furniture,
vehicles, or refrigerators, and 4 years for other cold-
chain items. Higher level costs were collected from
district health offices and provincial health offices in
the four study provinces and the regional and
national EPI units in the Department of Communi-
cable Disease Control in the Ministry of Public
Health. Allocations of costs are based on size of the
population and number of health facilities.

At present, the Thailand immunization service is
fully integrated into basic health services. While
vaccine procurements, technical support, and evalu-
ation are organized at the national level,
responsibility for operating the programme is decen-
tralized into 73 provincial health offices. The service
is available at well-baby clinics in all hospitals and
health centres and is supplemented by outreach
activity in some areas according to local needs. The
following antigens are used to immunize infants:
BCG vaccine at birth, three doses of diphtheria-
pertussis-tetanus vaccine (DPT) and oral polio
vaccine (OPV), one each at 2, 4, and 6 months of
age, and measles vaccine (MV) at 9 months; preg-
nant women are immunized with two doses of
tetanus toxoid (TT). Since MV has only recently
been introduced in Thailand, a child was considered
to be fully immunized on completion of the third
dose of DPT and OPV. The analyses were mainly
carried out on immunization data for children aged
under 1 year, although the data on immunization of
pregnant women were also included where appropri-
ate.

Results

A total of eight district hospitals and 14 health
centres were visited in the four study provinces. The
population, area, and immunization coverage in each
province are shown in Table 1. Facilities in province
A served a wider area with a more scattered popu-
lation, while the catchment areas in provinces B and
D were much smaller and more densely populated.
Immunization coverage for BCG, DPT3, and OPV3
was high in provinces A and B, but that for TT2 and
MV was only moderate in provinces A, B and C, and
very low in province D.

Hospitals that were responsible for providing
immunization in the subdistrict in which they were
located had a separate unit for EPI and other health
promotion activities. The number of staff that were
involved in the EPI service in these units was four to
five, while the corresponding number in health
centres was two to three.

Table 1: Population, area, and Immunization coverage In
the four study provinces, Thailand, 1985

Province

A B C D

Population 410484 637 845 1501814 474277
Average population 3429 2307 7475 3854

per health facility
Average area served 137 12 72 21

by health facility
(kM2)

Population served by 25 192 104 184
health facility
(per kM2)

Immunization coverage
(%)'
BCG 99 98 85 64
DPT 95 96 72 44
OPV 94 94 66 42
MV 59 43 42 10
TT 70 65 55 42

Adjusted percentage of coverage based on survey results.
DPT = diphtheria-pertussis-tetanus; OPV = oral polio vaccine;
MV = measles vaccine; and TT = tetanus toxoid.

Costs
The total costs of immunization activities for both
children and pregnant women are shown in Table 2.
Although hospitals spent nearly five times more than
health centres on immunization, the percentage dis-
tribution of costs in both was similar. Salaries were
the largest component, followed by building and
vaccine costs. The combined operating costs, consist-
ing of salaries, vaccines, transportation and main-
tenance, amounted to 73% and 78% of the total in

Table 2: Percentage distribution of costs, level where
Incurred, and the mean total costs of Immunization for
both children and pregnant women In the health facili-
ties studled, Thailand, 1985

Distribution of costs (%)

Hospitals Health centres

Salaries 59.6 60.7
Vaccine 7.2 9.4
Transportation 1.9 3.3
Maintenance 4.4 4.9
Buildings 26.3 17.2
Vehicles 0.9 1.0
Cold chain 1.9 3.7
Sterilization 0.5 <0.5
Level

Local 91.3 83.1
Provincial 6.6 15.8
National or regional 2.1 1.1

Mean total cost per facility (US$) 3852 813

' Rounded to nearest USS.
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Fig. 1. Total costs and frequency of Immunization sessions per month In study hospitals and health centres, Thailand,
1986 (figures In parentheses Indicate the number of hospitals or health centres).
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hospitals and health centres, respectively. The
remaining capital costs accounted for 27% of the
total in hospitals and only 22% in health centres.
The costs involved in the cold chain, i.e., that of the
equipment required to ensure that the quality of the
stored vaccine did not deteriorate, were only 2% to
4% of the total.

The cost of facilities covered the bulk of EPI
expenses, while the rest comprised expenses mainly
from the provincial level and to a lesser extent from
the national and regional levels. Salaries and build-
ing costs accounted for most of the non-local
expenses.

Immunization sessions In hospitals and health
contres

The frequency of immunization sessions varied from
mainly weekly in hospitals to mostly twice monthly
or once every two months in health centres. The
relationship between session frequency per month
and costs and outputs for childhood immunization
are shown in Fig. 1 and 2.

Immunization costs rose with the session fre-
quency, with the most frequent sessions being
approximately four-times more expensive than the
least (Fig. 1).

The average number of fully immunized child-
ren per hospital was 184, compared with 49 in health
centres, an almost fourfold difference. Hospitals
increased the frequency of sessions as the number of
fully immunized children aged under 1 year or the
service load grew. Although most health centres
offered immunization sessions only monthly or once
every two months, some used more frequent sessions
without resulting in a higher immunization output
(Fig. 2a).

For hospitals the average costs per fully immu-
nized child varied from US$ 11.90 to US$ 15.80,
except for the US$ 23.80 in the one hospital that
offered sessions once every two months (Fig. 2b). The
higher average cost associated with the latter hospi-
tal arose because it was located in a remote out-of-
town area, and despite having the lowest total costs,
only 45 children were immunized there. The average
costs in health centres ranged from US$ 5.30 to US$
33.20, with the lowest costs occurring in centres that
offered monthly sessions and which immunized the
greatest number of children. High average costs were
observed in one health centre that offered sessions
once every two months and which immunized too
few children and in a twice-monthly centre and also
in weekly centres with low outputs that spent more
on immunization. Sessions at a frequency of once
every two months had the lowest costs, but their
output of immunized children was also lower, and
this resulted in only moderate average costs.

At any particular immunization frequency, hos-
pitals exhibited coverages of over 100% relative to
the number of under 1-year-old children in their
responsible area (Fig. 2c).d No health centres record-
ed coverage rates of greater than 100% and those
with less frequent sessions had the greatest coverage.
Most health centres had 100% or nearly 100%
coverage, i.e., the number of children born in their
catchment areas was the same as the number of fully
immunized children shown in Fig. 2a. One centre
was responsible for only 13 children, while some

d For hospitals, the number of children immunized exceeded the
number of children aged <1 year in their catchment area
because some parents from outside the area brought their child-
ren to be immunized in hospitals rather than in local health
centres.
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Fig. 2. Frequency of Immunization sessions per month and (a) number of fully immunized children, (b) average cost
per fully Immunized child, and (c) % coverage In hospitals and health centres. FIC = fully Immunized children.
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Table 3: Distribution of total and average costs of Immu-
nization between fixed and outreach services In the
study health facilities, Thailand, 1985

Hospitals Health centres

Fixed services
No. of fully immunized

children 1391 559
Total cost (US$) 18803.1 6379.7
Average cost per
immunized child (US$) 13.50 11.40

Outreach services
No. of fully immunized

children 78 125
Total cost (US$) 1505.90 1685.90
Average cost per
immunized child (US$) 19.30 13.50

All services
Average cost per fully
immunized child (US$) 13.80 11.80

Average cost per fully
immunized pregnant
woman (USS) 8.90 10.30

centres had a responsibility for nearly 100 children.
This large inequality in the distribution of the infant
population among health centres arose because of
the differences in population per facility (Table 1).

Fixed versus outreach services
Vaccine was delivered mainly in fixed clinics, the
majority of which also carried out supplementary
outreach activities. For hospitals, outreach activities
contributed only 5.6% and 3.7% to the total number
of fully immunized children and pregnant women,
respectively, while in health centres such activities
contributed, respectively, 22.4% and 15.5%. For
fixed and outreach services the total and average
costs per fully immunized child are shown in Table
3. Outreach services had slightly higher average
costs for both hospitals and health centres.

The overall average cost per fully immunized
child was US$ 13.80 in hospitals and US$ 11.80 in
health centres, while that per fully immunized preg-
nant woman was US$ 8.90 and US$ 10.30, respec-
tively.

Discussion
The percentage distribution of immunization costs
reported is similar to that found previously in Thai-
land and elsewhere. Salaries and capital costs, espe-
cially costs associated with buildings, were the major
components, while vaccine costs represented only a
small proportion of the total (1J4).d However, in
these earlier studies immunization services were

d See p. 183.

mixed and involved either a single course or two or
full courses of antigens, and for the previous study in
Thailand' these were largely BCG and DPT, while
OPV was only administered in hospitals. These find-
ings suggest that expansion of the service or use of
more or new vaccines, involving low or modest
increases in expenses, might change the distribution
of costs and the total cost only slightly. Also, the
results indicate that, in the long run, salaries and
major capital costs, particularly at the local level, are
crucial in reducing the cost of immunization per
person.

With a greater number of staff and higher build-
ing costs, hospitals had higher immunization
expenses than health centres. Although other factors
such as the number of staff involved or the diverse
salaries of staff in hospitals and health centres, can
affect immunization costs, the most important
reason for the variation in total costs between these
two facilities was the frequency of the immunization
sessions. Because salary is the major component of
both operating and total costs, an increase in oper-
ations or in the frequency of sessions leads to more
time being spent by staff on immunization activities
and results in increased costs in both hospitals and
health centres.

Adjustment of the frequency of immunization
sessions in hospitals to match the greater immuniza-
tion or service load seems to justify the higher costs
that this involves. The monthly or twice-a-month
sessions in the majority of health centres, where the
costs were low to modest, are also appropriate for
the number of children immunized there. The more
frequent sessions in some health centres were,
however, not justified and led to unnecessarily high
costs.

The relationship between session frequency and
coverage is unclear. Hospitals, all of which had
coverages greater than 100%, had more frequent
sessions, probably because of high case loads.
However, for health centres, which served a smaller
number of children, frequent sessions did not
increase coverage, and it would be better if such
centres concentrated their efforts on improving
delivery methods by combining outreach and fixed
services in each session. In this regard, sessions
should be held monthly or once every two months.

Outputs from hospitals were higher than those
from health centres and resulted in very high cover-
ages compared with the number of children in their
own area. This presumably arose because the com-
munity preferred to be immunized in hospitals. Since
in Thailand the Ministry of Public Health is current-
ly encouraging the use of health services at the

e See footnote a, p. 181.
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health-centre level, in future there may be an
increase in the number of users of local health ser-
vices, and this will greatly alter the efficiency of
immunization programmes in such facilities. Never-
theless, the very high immunization coverage that we
have reported here indicates that the demand for
preventive services is considerable in all regions of
the country and suggests that lower coverage arises
because of ineffective response by the health services,
rather than from a lack of interest from com-
munities.

The output of outreach immunization activities
confirms that they fulfil only a supplementary role
and that fixed services are currently predominant.
The target group for outreach services are generally
children who live in inaccessible areas or social
drop-outs who need special follow-up. Such sessions
may immunize fewer children and therefore result in
higher than average costs. The catchment areas of
district hospitals are in and around towns and here
the proportion immunized in outreach sessions was
lower. The average costs of outreach activities that
serve more inacessible groups are only slightly
greater than those of clinical services, thus confirm-
ing the cost-effectiveness of this service in the Thai
EPI programme. Outreach services should therefore
be promoted as a supplement to routine sessions in
clinics in all areas where the population is dispersed,
transportation is inconvenient, or social drop-outs
occur.

As has been observed in previous investigations
(1, 4),' in all four study provinces the average cost
per fully immunized child decreased as the number
of immunizations increased. Lower total costs per se
were not important, however, unless they were
accompanied by high immunization levels, i.e., their
cost-effectiveness was better. Hospitals with weekly
and health centres with monthly immunization sess-
ions were the most cost-effective at US$ 11.90 and
US$ 5.30 per fully immunized child, respectively. The
higher costs in hospitals were balanced by a greater
output and this resulted in average costs that were
still favourable. The uneconomical programmes in
some hospitals and health centres that had higher
costs per child immunized arose because their output
was low with the expenses spread over fewer child-
ren.

The cost per fully immunized child is not only
important for analysis of cost-effectiveness but also
significant when there is concern for cost recovery of
the immunization programme. Because preventive
health services are currently being promoted in
Thailand, immunization is provided free of charge.

' See footnote a, p. 181.

Ferranti suggests that since society as a whole bene-
fits from the effects of an immunization programme,
fees for this preventive service should be zero or even
negative-for which some incentives may be offered
(11). The costs per fully immunized child in the
present study (US$ 13.80 in hospitals and US$ 11.80
in health centres) was comparable to that found pre-
viously for similar numbers of antigens (US$ 9.50 in
Cameroon; US$ 14.00 in the Gambia; and US$
16.60 in Kenya) (3, 4). The cost per fully immunized
mother and child (obtained by combining the
average cost per fully immunized child and fully
immunized pregnant woman) was approximately
US$ 22.00.

At present, the health infrastructure in Thailand
attains almost complete coverage of the rural and
urban populations, with a health centre in each sub-
district and 10-60-bed hospitals in all densely popu-
lated districts. Although from a purely economic
point of view, distribution of these "standard" facili-
ties, especially health centres, in every community,
regardless of size, inevitably contributes to the varia-
tions and inequalities of service and cost-
effectiveness reported in this study, from an
administrative or community standpoint it is prob-
ably justified. A conflict between efficiency and
equity arises here; however, when the population in
subdistricts is relatively large this distribution is
probably acceptable. The existence of local facilities
extends the curative and preventive services and also
reduces the travel and opportunity costs for rural
users.

Robertson et al. recently described many
options for making cost savings in immunization
programmes (4). For Thailand, it appears that
immunization sessions and outputs, i.e., the number
of children and pregnant women immunized, are two
important determinants of the immunization per-
formance. Currently the Thai programme can be
provided more economically through either reducing
expenses, by decreasing the frequency of sessions, or
increasing the number of children or pregnant
women immunized as much as possible. Of these
alternatives, the former can be controlled by the
health facilities themselves, while the latter is difficult
to accomplish because, as discussed above, the
number of health facilities has already reached satu-
ration level in all areas of the country.

The policy of making better use of staff time by
decreasing the frequency of immunization sessions to
make each session more efficient may need more
planning efforts. In this connection, community con-
cerns, such as acceptability and willingness for indi-
viduals to attend sessions, need to be taken into
account. The number of children immunized is
usually limited by the size of the population in the
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area served by each facility. Currently, the size of the
population is less critical for immunizations per-
formed in hospitals, most of which attract users from
both within and outside their area, while health
centres are limited by the fixed population in their
immediate area. Immunization sessions in hospitals
should be organized according to the service load,
using more frequent sessions as the number of child-
ren increases; however, in health centres session fre-
quencies should be monthly or once every two
months.

In the long term, additional factors such as pos-
sible shift of users to local-level care, as discussed
above, and a declining birth rate need to be taken
into consideration. The target population per facility
will then be smaller and less variable. Health facili-
ties in Thailand need to adjust and redeploy their
resources according to this changing situation, by
either reducing the frequency of immunization ses-
sions or transferring existing staff to other activities
or both.
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Resume

Le programme elargi de vaccination en
Thallande: role et rapport cout/efflcacite des
campagnes de vaccination
Une etude visant a etablir le rapport cout/efficacite
du programme elargi de vaccination en Thailande
a ete menee au debut de 1987 dans les hopitaux
de district et les centres de sante de quatre pro-
vinces du pays. Le total annuel des depenses con-
sacrees a la vaccination des nourrissons et des
femmes enceintes a ete de US$ 3852 dans les hM-
pitaux et de US$ 813 dans les centres de sante.
Dans les deux cas, la repartition des couts annuels
a t analogue: les salaires ont constitu6 le poste
le plus important (59,6% dans les h6pitaux et
60,7% dans les centres de sante), suivi des postes

batiments (26,3% et 17,2% respectivement) et cout
des vaccins (7,2% et 9,4% respectivement). Le
cout total a ete surtout fonction de la fr6quence
des campagnes de vaccination: des campagnes
moins frequentes se sont traduites par un cout
beaucoup plus bas, tandis que des campagnes
plus frequentes ont entrain` des coOts plus 6lev6s.
Les h6pitaux et la majorite des centres de sante
ont etabli la fr6quence des campagnes en fonction
de la charge de travail ou du nombre d'enfants
completement vaccines. Toutefois, certains
centres de sante ont organise des campagnes plus
nombreuses mais ont vaccine moins d'enfants.

Le nombre moyen d'enfants completement
vaccines a ete de 184 par centre de vaccination
pour les hopitaux, contre 49 pour les centres de
sante. Dans l'ensemble, le cout par enfant com-
pl6tement vaccine s'est echelonne entre US$ 5,30
et US$ 33,20. Les centres ou le rapport cout/
efficacite a ete le plus favorable sont ceux qui ont
vaccine le plus grand nombre d'enfants. La vacci-
nation a eu lieu principalement dans des dis-
pensaires fixes, bien que la majorite d'entre eux
aient egalement etabli des antennes mobiles. Les
antennes mobiles ont assure 5,6% des vacci-
nations en ce qui concerne les h6pitaux et 22,4%
pour ce qui est des centres de sante. En Thail-
ande, les principaux determinants du service de
vaccination sont la frequence des campagnes et le
nombre d'enfants ou de femmes enceintes vaccin-
es. Compte tenu de la saturation des services de
sante que l'on constate actuellement dans toutes
les regions du pays, on pourrait probablement
realiser des economies en utilisant plus judicieu-
sement le personnel, c'est-a-dire en diminuant la
frequence des campagnes de fa9on a rendre
chacune de celles-ci plus efficace. Les hopitaux
pourraient decider de la frequence des cam-
pagnes qu'ils organisent en fonction du nombre
d'enfants vaccines; par contre, les centres de
sante devraient se limiter a une campagne tous
les mois ou tous les deux mois.
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