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ABSTRACT

In the light of limited health resources, efficient and
effective management of health care system including Primary
Health Care (PHC) is necessary. Information is identified as one
of the key elements and much attention was given to improve
information system management. With effective management of
health information system, it is anticipated that PHC managers
will be able to efficiently use information to support their
operational management. This study is an intervention study using
microcomputer as a tool to improve health information system at
district level. The main objective is to find out whether the
microcomputer can be used in health information system,especially
for reduction of time spending in information tasks. Expanded
Programme of Immunization (EPI) and Family Planning Programme

(FP) were selected as the model of study.



The study was conducted at Pua district, Nan province in
the Northern Region of Thailand. Five out of ten health centers
were used as the study site. The community hospital at PUA
district was used as the center of district health information
system. Baseline data related to EPI and Family Planning
activities were collected from the study health centers.,
Database management systems, dBase III plus, was the application
software implemented for data storage and feedback information
from center of health information system (at the community
hospital) to health centers. Time consuming for information
tasks called " total information time " were observed before and
after the use of microcomputer and.these period of time were used
as the indicator to show how effective the microcomputer could
reduce working hours in information task.

The result showed that in EPI work, " total information
time " was reduced from 494.9-697.9 minutes ( 596.4+101.5 ) to
324-452.8 minutes ( 388.4+64.4 ) with statistical significance
( p <0.05 ) and in Family Planning work," Total information time"
was reduced from 41.7 - 57.5 minutes ( 49.6+7.9 ) to 22.3 - 31.3
minutes ( 26.8+4.5 ) with statistical significance ( p <0.05 ).

The reduction of time was not as outstanding as expected. The

unacquaintance of health personnel to this new technology
possibly explained the results. This study, however, demonstrate

the feasibility to set up a district health information system at

community hospital.
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CHAPTER I

INTRODUCTION

Ratipnals and Justification

After "Alma Ata Declaration” in 18978, governments around
the world have endorsed the "Health For All " (HFA) strategy and
commitments in principle of Primary Health Care (PHC) approach.
Although substantial progress has been made during the past
decade, resources remain inadequate for equitable provision of
basic health services to the population living far from health
care services. As experience in PHC programmes increase,needs for
prioritizing health problems and interventions become evident.
Therefore, accurate and properly selected information deem
important for efficient management and decision-making. Accurate
and reliable information remains inadequate in most areas of
health information system. Managers tend to use 1intuition and
judgment rather than belief in faulty information or misleading
data. The major constraint in most developing countries is
insufficiency. of information for managerial process. To provide

systematic and analytical information for continuous assessment

of situation and determination of priorities, improvement of
health information system is erucial.

Adegquate information does not necessarily mean
collecting a large amount of data or information. WHO had

reported that in developing countries, 40% of the working time of

health workers was spent on filling up reports and collecting



data instead of devoting to service delivery. ( World Health
Organization : Seventh Report on the World Health Situation,
1987 ). Thus, a well designed management information system will
potentially reduce the time required for information tasks.
Currently most information system is centralized at the national
level, it is fragmented and produces redundant information with
internally 1inconsistent data. The routine management data are
seldom used effectively in planning and provision of policy
direction for community health activities.

A movement is underway to decentralize health
information system to the district 1level. District health
information system is conceptually considered very important to
improve PHC activities. The questions are: what would be a model
of district health information system ? Could it replace the
centrally designed information system, and thereby reduce the
overall workload of health workers at the periphery of the
system. Currently, most information systems are designed for data
collection and reporting system. Little or no attention has been
given to data analysis and utilization. Moreover,success of
management information system lies in its ability to feedback the
data collected to the workers for further actions. Lack of
immediate feedback results 1in low motivation and thus
predictably, the guality of information, such as accuracy and up-
to-date data, will be rather poor. The common deficiencies 1in
district health information system are inadequate skills and

tools for information analysis.
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In Thailand, district health information system has not
been established. Major problems 1in the current health
information system are

(1) Health personnel are burdened with a large
amount of records and reports.

(2) Health perscnnel’s knowledge and skill for data
analysis and use are lacking.

Therefore, most of the health workers ignore the
importance of data and information which they had to collect.
Their attitudes towards health information system are negative.

Microcomputer,which is now available at low price, is
considered to be a promising appropriate eguipment for developing
effective and reliable information system. Some of its usefulness
are

1. Its ability in data processing and analysis in a
short periecd of time. Many statistical packages as well as other
commercial softwares are now available.

2. Its storage capacity. A lot of database can be
created, stored and retrieved in the form as needed.

Accordingly, use -of microcomputer Ffor this purpose
should potentially provide more effective and efficient

management .
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_Research Obisctives

The general objective is to improve PHC management by

establishing an effective health information system.

The specific objectives are
&7y To-cenduet  .a  pilobsistudye.on - the use: of
microcomputer -in health information system at district level.

(2) To identify problems and other necessary
requirements in implementing microcomputer for district health
information system.

(3) To evaluate time reduction in information

tasks after the use of microcomputer

fonceptusi Framernork

Time consuming Decreasing time

for 1nformation tasks in information tasks

Microcomputer

implementation




Use of microcomputer in district health information

system will decrease time consuming in health information tasks.

Scope ocof studv

This study will confine to the data and information in
relation to the Expanded Programme of Immunization (EPI) for
children under 2 years and contraceptive services ( ‘Eox
contraceptive pills and injections only ) of Family Planning

Programme.

Studyvy ESetting

Nan province is in the northern part of Thailand. It
consists of eight districts and three semidistricts (Gink-am-phur)
with the population of 440,000. There have been good coverage and
distribution of health facilities. Every subdistrict has a health
center and every district has one community hospital. Health
infrastructure with hierarchy of command from provincial to

subdistrict level is shown in Figure 2



Figure 2
Basi s
Provincial Governer |e——————
Provincial
Health Officer &
District
Director of Governer
Provincial Hospital
______ -
A 4 v
Director of
Community Hospital |<--—=> District
—_—— Health Officer
l line of command : lt
1
> | Health Center
: line of supervision staff
From the 1line of command in figure 2, the provincial

hospital and the community hospitél are directly controlled by
the provincial health officer. District health officer and health
center staff are, however, under control of the provinéial
governer through the district governer. The provincial health
office serves as a technical supervisory unit. In fact, most of
the work,command and policy from Ministry of Public Health are
streamlined to provincial health officer passing through the

district governer to district health officer and health center



staff. Community hospital also provides technical supervision for
health centers. Both district health office and the community
hospital are health facilities at the same administrative level,
in the district. They are linked via coordination, not by order
or command.Under such a dual authority, the the success of health
plan, projects or even Primary Health Care (PHC) highly depends
on the quality of coordination between community hospital and
district health office to support the health center personnel and
health volunteers at the village level.

Currently there 1is no established MIS or center of
health information system at district level. All data and
information collected by volunteers and health ‘personnel are sent
through district health office to the information center at
provincial health office. In this situation,district health
information system is only used in data collection and reporting
system. Volunteers and health personnel are providers of
information for health records. Community hospital, has only

minor role in district health information systemn.

At present, in Nan province, there is an attempt to
improve health information system at every level. A pilot project
for health information system has just been launched. Seven form
of records for collecting baseline data from every village were
developed, and they are :-

List no. 1 consists of name, address, age of all

pecpulation.



List no. 2 consists of —housing  eendition and
sanitation of every household.

List no. 3 consists of name, address, nutritional
status, 1immunization history (type and number of vaccination
which had been given) for all children under 1 year.

List no. 4 contains the same information as list
no:3.but for children il:-+5 yearsionly:

List no. 5 consists of school health information,
nutritional status and immunizational status of all pupils in
every school.

List no. b censists of name, address, marital
status, number of children and contraceptive method which was
used for all women of reproductive age (15 - 44 years).

LEist ne. -/ eonsists of npame, -address of all
pregnant women including post partum women.

All Dbaseline data according to the list were collected
by health center personnel and sent through ° District Health
Office ~ to the center of health information system at provincial
level. Update of these baseline data can be done in the same way

from health center to health information center every 3 months.

Study Arses
Pua is a district located in the north of Nan province
and is about 60 kilometers from the main city. This district is
divided into 10 subdistricts with the total population about
60,000. For health facilities,there is one sixty bed community

hospital. In each subdistrict there is one health center operated



by at least 2 health personnel. These health centers are under

supervision and supported by the ‘District Health Office ~ staff.

Table 1 1list of health centers in Pua district with
the general data

' i
Name of health 'Number of ! Number of | Number of
center 'personnel | villages | population

(@)

1. Chaiwattana | 8 a 3,791
2. Silalang £ i 10 { 4,437
3. Silapet { 3 { 7 { 4,458
4. Oun { 3 { 9 { 4,400
5. Skard { 2 { 3 { 2,618
6. Ngang { 3 { 6 { 4,821
7 olkarn { 2 { g { 5,247
5. Poslib { 2 i 8 { 2,414
3. Paklang { 2 i 6 { 4,104
10. Jedeechai { 2 i 8 { 6,243
AVERAGE } o5 Py L4 40883

Table 1. showed the general data of all health centers
in Pua district. From these data we can see that every health
center had at least 2 health personnel, number of villages and
target population covered, were not much different. On average
each health center 1is responsible for 6 - 9 wvillages, with

average target population 4,000 - 5,000. Maximum population are



-»

10

in Jedeechai ( 6,243 ) and the minimum are Skard and Pooka (2,618

and 2,414).

Although there 1is no 1line of command between the
community hospital and the district health office, the
coordination between them, in this district, is very good. There
have been a monthly meeting whereby many health problems have
been solved and information exchanged. However, the adequacy, the
accuracy and relevance of health data or information are still
one of the major problems of health management. Improvement of
the district health information system with appropriate equipment
and technology such as the microcomputer,is needed.In the
prospect of improving effective MIS by using microcomputer, the
community hospital appears to be promising judged by the
manpower availability, training capability and even fiscal and
technical support. A model of MES  for ‘district health

information system should be established.

Background of the study activities

The scope of this study is limited to only
health information relating to the Expanded Programme of
Immunization (EPI) in children under 2 years and the use of
contraceptive service (only contraceptive pills and injections)
on Family Planning Programme. These two activities will be

elaborated as followed
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E s o £ 1 : . ( EPI

The objective of this programme is to provide a complete
vaccination to- children under 2 -years  of age. Complete
vaccination consists of :-

1. BiC.G atebirbth orrat-ageaaf 2 months.

2. 1St DPT and OPV at age of 2 months.

3. 2°d DPT and OPV at age of 4 months.

4. 3*4 DPT and OPV at age of 6 months.

5. Measles vaccine at the age of 9 months.

6. Beoogster: dose of :DPT and OPV at  the age of. 18
months.

Generally, a fix schedule of vaccination is set for
every 2 months and is called " Immunization Round ". The first
round begins 1in November and the last round ends by September
every vyear. Newborn babies who are born during the 2 month
interval or children who had missed vaccination, will be assigned
to recieve vaccination on the next round or they may recieve
vaccine at the community hospitals. Every child who has recieved
vaccine is registered and obtains an " Immunization card ". This
card is also used as an appointment card for vaccination. The
card consists of two identical parts. The first part is kept at
the health center and second part is given to the parents.
Therefore, health staff at the health center can use these cards
to prepare a list of the children who were supposed to recieve
vaccine in each round. Newborn babies can be identified from

birth registration and their names added to the list.
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Working steps of EPI activities to be done by health

personnel are as follow:

(1) Estimation of total number of vaccine . By using
data® in ‘'lists no.8 and 4 or ammanization’ card;the number ‘of
eligible children for each kind of vaccine can be estimated. From
the number of eligible children, total number of wvaccine to be
used in each immunization round can be calculated by adding with
standard 1loss during vaccination. This data are sent through
district health office to the provincial health office about 14
days prior’  to the "“immpnization round begins. This step is

called “vaccine estimataen

(2) Prior to the appointment date of “immunization
round °, every health center will prepare the list of name and
address of eligible children by sorting the immunization cards.
Then, location for vaccination and equipments are prepared. This
step is called ‘data list mreparatbtion’ and. the step of
preparing place and equipments is called ‘'"place preparation”.

(3) On the appointment date, health center personnel
were divided to take care of two kinds of vaccination Jjob. The
first group is assigned to be in charge of registration of all
eligible children who came to recieve vaccination. The second
group 1s assigned to give vaccination service to the children.

This step is called " EPI service provision"
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(4) At the end, all the necessary records and reports in
relation to EPI are prepared. Then all the immunization reports

will be sent to the district health office. This step is called

the step of "recording and reporting”

(5) All the children who had missed the appointment are
identified in the-list. "Then &1 ¢ of sthem - will be  visited by
the health personnel for vaccination. This step 1is called

" { Fotlas .

Usually, all of these activities will be finished within

2 - 3 days, depending on number of respective villages and

number of eligible children

Family Pl < p (FP)

The objective of the programme is to provide
contraception for all married women in reproductive age (15 - 44
years). Contraceptive pills and injections are regularly and

continuously provided at the health center. Women who come for
the first time are registered and obtain an appointment card. In
Pua district, every health center has a fix schedule,on Tuesday
for for family planning clinic. The appointment is every 3 months
for for contraceptive pills users and every 84 days for
contraceptive injections users. Women who missed the appointment
are supposed to be visited by health personnel as soon as
possible. List no. B can be used as a reference to locate name

and address of all users.
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Working steps of contraceptive service activities ( only
contraceptive pills and injections ) to be done by health

personnel are as follow

(1) On every Monday, according to appointment date in
registration card and list no.8, health personnel will check and
prepare list of name and address of contraceptive users who are
appointed for family planning clinics on the following Tuesday.
This step is called "“"data list preparation”. Place, equipment
and contraceptive drugs ( pills and injections ) are prepared.
This step is called “place preparation”.

(2) On Tuesday, the service is given to all of the women
who come to the clinic and the next appointment is made (on the
following Tuesday ). This step 1is called " Family Planning

(3) All records and reports involving in this work are
prepared and this step is called ‘“recording"

(4) Names and addresses of women who missed the
appointment were listed and this step is called “"checking”. All
of these women will be visited by health personnel as soon as
possible.

(5) Family planning reports are sent to district health

office at the end of each month.



CHAPTER II

LITERATURE REVIEWS

Many PHC programmes have difficulties in
conceptualizing, planning, establishing and using information
effectively. PHC management systems need to be simplified and
streamlined to meet local health management needs. PHC programme
managers need better information related to programme S

objectives and targets. They also need efficient method to

collect, process and analyse as well as present data
meaningfully. So management information system is necessary to
support PHC programmes to make them more competently and
efficiently.

dhat is Management Information System { MIS5 }

Chalermsook Boonthai, (Chief Medical Officer, Ministry
of Public Health, Thailand) had given the meaning of MIS as the
information used in planning, analysing and monitoring the
progress of work and organizations both in resource
administration and guideline for decision making. The beneficial
information in increasing the efficiency of the organizational
administration must be relevant, accurate, valid and up-to-date.
MIS is practically aimed at assisting the decision makers 1n
rationally selecting procedures which make balance between

manpower, supplies ,equipment and budget allowance.
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She also stated that MIS is a system which creates the
network among organizations from the starting point of data
through data processing and anal?Sis then the outputs are sent to
the decision makers and produce feedback to the working spots as

shown in = Fig. 3

Fig. 3 The network among organizations created by MIS

Starting point of data || Data Processing |—>| Analysis

N

Vv

Feedback |& Decision making

1

MI

)

of the Thailand Ministry of Public Health

{ Source: Chalermsook Boonthai, 1987 )

In public health administration, MIS is wuseful for
programme planning, implementation as well as follow up and
evaluation. The objectives of MIS for the Ministry of Public
Health are as following

1. To obtain information which can be actually utilized
in programme management and eliminate irrelevant information.

2. To offer information services at various levels of
administration which Wikl be beneficial to programme
implementation and management.

3. To obtain model for the most effective information

transfer according to nature of information.
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Theoretically, MIS is seen as a major tool for
improvement PHC activities and health care delivery. Ideally,
effective information system requires participation from every
levels starting from community through subdistrict, district and
provincial level to the center at Ministry of Public Health.
( William E. Bertrand et. al, 1988 ) In reality however, there
are many constraints and obstacles prohibiting the advancement of

this system especially at district level.

Duane L. Smith ( Duane L.Smith et.al, 1988 ) found that
common deficiencies in district management information system are
(1) Important information is missing such'as
- Information about target population.
- Information about outcome and impact.
= Information about social and environmental
determinants of health.
- Information from all relevant institutions.
(2) Available data is inappropriate in gquantity and
guality ., e.g.,
- Information is collected but not used.
- Available information is often late, incorrect,
incomplete or missing.
(3) Health staff have limited skills 1in information
processing and usage.

(4) Available information is not sufficiently used for

local decisicon making.
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In order to solve these problems not only training which
aims to provide the knowledge or experience to the health workers
but the appropriate equipments and technology which are suitable

to their working conditions should also be considered.

From the study of microcomputer applications in health
population surveys by Bertrand ( W.E. Bertrand, 1985 ), he had
mentioned that during the last decade ,the use of computer on
statistical analysis of large surveys and on census has a great
impact to many tasks. Faster data presentation, rapid
manipulation and performing mathematical operations are obvious
in all fields. Less obvious, but of increasing importance, has
been the use of large mainframe computer as a database management
system to enter,edit and clean data sets prior to statistical
analysis. However, there were two major obstacles to their
widespread application. Firstly, the cost of acquisition of large
mainframe and computer time was high. Secondly, the machines are
not portable and require expensive and complex supporting system.

The appearance of microcomputer on the market had
changed the way computer were viewed. Microcomputer is relatively
portable and 1inexpensive to acquire and maintain. They were
quickly adopted in many places, resulting in a drastic 1increase
in varieties of machines. Presently, commercial application
programme such as Lotus 1-2-3 and dBase were available and
microcomputer becomes an attractive investment for field-oriented

statisticians or epidemiologists.
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Roles and potential of microcomputer support for district
health system ( Duane L. Smith et. al, 1988 ) are
- Management : monitoring, resource allocation,
decision making support
- Administrative tasks budget, accountancy,
activity records, personnel, inventory, typing and reports.
- Research : special study , data analysis
- Planning : projections, modeling and decision aids.
Another study from Zambia ( Paul J. Freund , 1886 )
suggested that"community” should be included as a part of health
information system instead of being only as respondent to survey
or providers of information for health records. If local health
workers have been involved in the collection and use of the
data, it will stimulate community interest in health. This also
helps to form closer relations between health workers, schools
and health centers and will generate data for immediate wuse 1in
health planning and health education.
In light of Thailand experience, Bennett ( Anthony
Bennett, 1987 ) reported that at subdistrict level alone, there
are 108 different forms currently being used. Inadequate attempts
were made to consolidate the data requirements to the minimum.
Therefore each department designs its own vertical flow of
information and is centrally processed by individual departments.
Introducing microcomputer in management information system were

believed to be advantageous for the following reasons
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1. It improves accuracy by means of automatic correction
of logical and arithmatic errors.

2. The local (Thai) language could be applied.

3. Speeding up the flow of information including the

step of data processing, analysis and feedback.

ah
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CHAPTER III

RESEARCH METHODOLOGY

RESEARCH DESIGN

This study is pre and post test design to compare the
difference between the time consuming for information tasks before
and after the use of microcomputer 1in the district health
information system. Possibility in using community hospital as
the center of district health information system and problems

were to be identified.

SITE SELECTEIEN

The study was conducted in Pua district, Nan province,
during February to May 1989 . Health center was a sampling unit.
Five health centers were selected by purposive sampling method
under these criteria

(1)Personnel There were at least 2 health personnel.
One is an auxiliary midwife and another is junior sanitarian.

(2) Location The distance between health center and
district health office should not be more than 30 kilometers.

The study population were all health personnel in these

sample health center.
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OPERATIONAL DEFINITION

(1) Health Information System refers to a system by

which data are processed, analysed and stored. This system also
provide necessary information in planning and monitoring the
progress of works and organization. In this study, health

information 1is confined to only information involved in EPI and
Family Planning.

EPI  information consists ' of name, _address, date of
birth, parents’ name and types of vaccine recieved of the
children under .2 years.

Family Planning information consists of name, address,

type of contraception used and appointment date.

(2) Feedback information refers to the information

which had been completely summarized and tabulated and sent back
by the community hospital to health personnel at health center
who provide and collect the information from the field. In this
study, feedback information is specified as the following :-

-EPI feedback information refers to the  lists: of
children under 2 years of age classified by names, addresses,
dates of birth, parents’ names for each types of vaccine to be
gaven . ( Appendix 2 )

-Family Planning feedback information refers to the
list of family plsnning aceeptors ¢ pills and - injectaons )
classified by names, addresses, types of contraceptive method and

appointment dates. ( Appendix 2 )



(3) Time for vaccine estimation refers to total time
spent for calculating total amount of vaccine to be provided for

the eligible children. It includes time spent for sorting the
immunization cards, counting the number of children classified by
types of relevant vaccine , and calculating standard 1loss for
each type of vaccine. Time spending for all of these steps are

Time for vaccine estimation. " State another way

Time for vaccine estimation = time for sorting immunization
card + time for counting number of children +

time for calculating total amount of vaccine.
Unit of time measurement is " minutes

(4) Time for data list preparation refers to total time
spent for preparing data lists for EPI and family planning work.
In. ‘EPI woil it includes time spent for copying

information from list no.3 and no.4 or i1mmunization cards and

make the list with tabulation. State another way ;
Time for data 1list preparation (EPI) = time for checking
eligeble children’'s names, addresses, dates
of birth, parents ' names and types of

vaccination to be given + time for copying

and tabulating these data to make the list.

Unit of time measurement is " minutes
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Similarly, in family planning data list preparation, it
is the 1list of names, addresses, types of contraception and
appointment date. Health personnel prepared it by tabulating
these data from List no.8 and the registration cards . Time
spending for the whole process is called " Time for family

planning (FP.) data list preparation

Time for (FP) data list preparation = time for checking names,
addresses, types of contraceptive methods to
be provided to the eligible women + time for

tabulating these data to make a list.

"

Unit of time measurement is " minutes

(5) Time for data recording refers to the time spent for

filling up all records and reports related to EPT /and  famaly

planning.
Time for EPI data recording = Time spending for filling up
records and reports in EPI.
Time for FP data recording = Time spending for filling up

records and reports about contraceptive

service.

Unit of time measurement is " minutes
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6) Time for checking refers to time spent for
identifying eligible - person - and making -8  Jist of potential
service recipients who had missed the appointment. Health
personnel can identify those who had missed the service provided
by comparing the name of eligible person in data list with those
who came to register for the service. Then the list of those who
missed the appointment could be made. Total time spending for

this work is called " Time for checking "

Time for checking (EPI) = time for identifying the missed
children + Time for tabulating the list
names, addresses of these children.

Time for checking (FP) = time for identifying missed
contraceptive users + time for
tabulating the list of their names and

addresses.

(7) Total information time refers to time spent for
all activities related to information tasks mentioned
above = such .as " time for - vaccine - estimation ', i lkime: s Eox

recording ", and so on.

Total information time (EPI) = time for vaccine estimation
+ time for data list preparation + time for
recording + time for checking.

Total information time (FP) = time for data list preparation

+ time for recording + time for checking.

Unit of time measurement is " minutes
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RESEARCH INSTRUMENTS

Qdestionaire was used as a research instrument for data
collection. These data were collected at two different periods.
The first round of data collection was undertaken at the end of
February 1989 to serve as the baseline data about EPI and family
planning activities. Total time spent for information tasks was
was also recorded. The second round of data collection was
undertaken at the end of March . Similar data were collected from
the two round of data collection. However,opinions or suggestions

from the respondents were added in the second round.
The gquestionaire consists of three main parts ;

Part I : includeed general information about health

center, work load and about the respondents.

Part II : included EPI activities, time spent in each

step of working and feedback information.

Rart IIT : included family planning activities, time

spent in each step of working and feedback information.

The gquestionaire is shown in Appendix 1
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IMPLEMENTATION OF RESEARCH

Ectablishment of Health Informaticon System at district

Since the center of district health information system
have never been established in Nan province. In this study, PUA
hospital, a community hospital, was selected as the center of
district health information system. Microcomputer was chosen as
the tool for developing effective and reliable health information

system.

Ficrocomputer and Software

Microcomputer used in this study was 16 bit personal
computer ( IBM PC/XT ), CPU no.8088 ( XT-like) with internal hard
disk and available random access memory ( ROM ) = 640 kilobytes.
This computer was placed at the community hespital. Software or
application programme used in this study was ” dBase III plus ",
which was one type of database management programne. This
software was selected since intervention for a trial in this

study involved database management.
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Operatiaon of the health informaticn sysitem

at district iovel

A hospital personnel, junior sanitarian, was assigned to
operate the computer. Lists no. 3,4 and 6 from the sample
health centers were collected and all the data related to the
study were entered into the microcomputer. After that, names,
addresses and other information were checked for correctness.Then
the feedback information was generated by this computer, based on
the 1list that had been collected, and sent back to the sample
health centers. The flow of information can be diagrammatically

shown in Figure 3

Eigune 4 Fl =g ; . i3 Lk 4 Fih o :

system
Health center prepare sending list District Health
—> | information system
last no. I ne.3;4;6 at community
hospital collected
N 1ist no.3,4,6 from
sent back to health centers.
health center
This is INPUT DATA’

Feedback information
was generated ( OUTPUT )

V

~for BRI list. of name,

address,date of birth, Enter the data from
types of vaccine,etc. st no.3,4,6 18Eo

< microcomputer by

=for -FP: Tast of name,; using dBase IIIplus
address, type of contra- programme

ception, etc.
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Appilication a¥f health infaormation system with

microcomputer in EFI and FF programmes

Microcomputer were implemented 1in the following tasks:

A . Expanded Programme of Immunization (EPI) activities

(1) Firstly, microcomputer will be used to calculate the
total amount of each kind of vaccine by using the baseline data

from List no.3 and 4

(2) Secondly, microcomputer was used to tabulate the
list of names, addresses, dates of birth, parents’ names and
types of vaccine to be given to the children according to
schedules. The printouts of these lists will be sent to the
sample health centers. These printouts of list of children can be
used as the reports after completion of the work. And from the

list, names, addresses of children who missed the Immunization

round " could be identified.

B Family Planning ( FP ) activities

Microcomputer was used in the same way as 1in EPI
activities. It 1is used to prepare lists of names, addresses,
types of contraception of eligible women. These lists can be
used as the reports on accomplishment of work and also for

locating women who has missed the appointment.



METHOD FOR DATA COLLECTION
The data collection was administered in 3 phases as the

following

Phase I Before microcomputer implementation

1. In February 1989, a meeting was arranged to orientate
health center personnel about the objectives and potential
benefits of this study. Questionaire was tested and steps of
working in EPI and family planning were reviewed. Criterian of
time measurement in each activity was discussed and standardized.
Time for uninvolved activities such as lunch time or resting time
must not be included in this measurement.

2. Prior to the use of microcomputer, the baseline data
was collected by sending questionaire to every health center on
February. Data collected at this time were used as baseline
information on EPI and FP activities. These data included the
time consuming for information tasks in every steps and total

information time.

3. Before the end of March, the questionaires were sent

back from every health centers.

Phase II Implementation of microcomputer

1. At the end of March, second set of gquestionaires were
sent out to the study health centers.
2. List ‘no. 3, no.4 snd no:B as menticped:in chapter: T

were collected from the stydy health centers.
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3. From list no.3 and no.4, data on names, addresses,
dates of birth, parents names and types of vaccination recieved,

of all children under 2 years were entered into microcomputer.

4. From list no.8, data on names, addresses, types of
contraception (pills or injections) and appointment dates of all
women who recieved family planning services were recorded into

microcomputer.

5. Feedback information ( as mentioned in operational
definitien ) was generated by microcomputer based on list

no.3,no0.4 and no &

6. In April, feedback information on Family Planning
activities was sent out to those S health centers. This
information included the 1list of eligible women for family

planning services on that month.

7. Similarly in May, feedback information of EPI and
family planning Jjobs were sent to those five health centers.

( Immanization round is in May )
Phase III After microcomputer implementation

Bn: -the 12th of May, the second set of gquestionaires
were collected from the sample health centers. The time consuming

for information tasks after the implementation of microcomputer

were measured.
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Data processing and Analysis

Since the time spent for information task was used as
indicator to assess the usefulness and advantage of the
microcomputer, therefor time consuming 1in each step of
activities had been measured.

From the data collected by questionaires both before and
after the use of microcomputer, the " total information time " of
EPI and family planning activities can be calculated. Then the

total information time" of both activities were compared and

tested the significant of time difference by F test and T test.



33

RESULT OF THE STUDY

From ten health centers in Pua district, five of them
were selected as the samples according to the criteria of
selection. These health centers were Chaiwattana, Silalang,

Silapet, Oun and Skard.

T for Inf ion Tasks .in EPI

After the microcomputer was used in health information
system, time spent for information tasks in EPI activities were
measured and compared with the time before the wuse of this

equipment as shown in Table 2. Time consuming in information

tasks were reduced significantly: Prier 'to the use of
microcomputer ( m.c.), total information time average was 265
minutes and was reduced to 115 minutes after the use of
microcomputer or 58.6 % reduction. Time reduction 1in each
activity was more than 50 % . About time for vaccine estimation,
although it was reduced from 66 minutes to 33 minutes, this

reduction is not statistical significant after testing by T test
( p > 0.05 ). The time for vaccine estimation was expected to be
eliminated after the use of microcomputer but the health center
personnel still wanted to manually confirm the calculation again.
The reason is that they did not believe in the <capability of
microcomputer in calculation because they are unfamiliar with

this new technology.

13985 V11452 409
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the result in Family Planning activities were

In Table 3.

each

in the same way. Time spent for information tasks at

shown

too

step was reduced significantly. But the number of cases were

small compared to the cases in EPI activities.

in

3. Comparison of time spent for information tasks
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Average total information time was reduced from 45.85
minutes to 2B8.8 minutes or 45.9 % reduction and time spending 1in
each step also reduced significantly. Since the time spent
for each task was very short and it could not be measured any

more accurately so there may be some errors in this part.

In. ~sam; it was shown that time spent for information
tasks in EPI and family planning activities were reduced
significantly. Time reduction in most activities were more than

40 % so the use of microcomputer on these works seems to be

advantageous.



37

CHAPTER V

CONCLUSION AND RECOMMENDATION

The objectives of this study is to find out whether the
use of microcomputer in district health information system could
reduce working hours in information tasks or not. The study also
attempted to identify problems and requirements for effective
implementation of microcomputer to health information system at
district level. Theoretically, the success of primary health care
was shown to depend in large part on data and information system
management. However, it was found that most health center
personnel now,did not appreciate the benefits of coliécted data.
Over reporting are usually occured with mistaken beliefs by
health personnel that these are performance indicators, while 1in
fact the importance of these data are their uses as indicators of
community health status. Another problem is that process of data
collection was not seen as being beneficial and related to the
serﬁiée delivery system. This problem could be solved by adegquate
and effective feedback information. Special attention of the
study was also given to this problem. The use of microcomputer to
process the raw data and generate relevant information to
feedback to the health center was attempted.

The study was conducted at Pua district, Nan province,
during February to May 1983. The community hospital was chosen
to be the center of district healthvinformation system. EBIL ‘and
Family Planning were selected as the model for microcomputer use

because of their simple procedures and most of health center
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personnel already understood the concepts and usefulness of both
programmes.

Five out of ten health centers were chosen as the
samples. Time spent for information tasks in both EPI and Family
Planning sctivities, or " total information time ", were used as
the indicators for assessing the advantages of this study
intervention. Database on EPI and Family Planning from tgése five
health centers including the total information time of both
activities were collected. Microcomputer was used to tabulate the
feedback information for both activities and sent back to health
centers. Thereafter the total information time were measured
again. Total information time before and after microcomputer
implementation was compared.

Although the reduction of time consuming 1in some
activities were not clear due to 1limitation of study, the
advantage of microcomputer was substantial. Mostly, the total
information time decreased with statistical significant. For EPI
activities,it was expected that time for vaccine estimation
could be eliminated by the use of microcomputer but it was not.
The health personnel still spent their time for manual rechecking
the information tabulated by the microcomputer. This problem
might be due to unfamiliarity of health personnel to the new
equipment and technology, or the orientation about efficacy of
microcomputer were too short and not clear. As the consequence,

the microcomputer capability was not appreciated.



For family planning activities, the number of acceptors
were so small and could not adeguately confirm the hypothesis.
Due to the responsibility on contraceptive pills distribution for
old acceptors had been given to village health volunteers, only
the new cases of pills acceptors who go to the health centers

were included in this study.

lLimitation of the study

(1) This study is 'Pretest-Posttest Experimental Design’
which has no control group, it only allqws the investigator to
examine changes over time. Some threats of validity should be
aware such as the attitude and knowledge of health personnel to
this new technology, accuracy of time measurement and also the
research instrument which was used.

(2) Because of time limitation, this study can be only a
crossectional study

(3) Time factor is only the single parameter for assessing
the usefulness of microcomputer. Other important factors such as
convenience, satisfaction of health personnel or the cost/benefit
were not included and evaluated.

(4) Since the investigator can not measure the time
consumed in each activities by himself therefore the figures of

time spending in this study were measured by ~ health center

personnel.
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Due to many limitations, the weak point of this study

are

1. Time measurement for this research objective
needs better standardization. There was no monitoring of time
measurement by the investigator. The results might vary depend on

the attitude, intelligence and perception of the respondents.

2o About study design, it was pre and post test
design without control so comparison to other group without

intervention could not be made.

3. This study was only crossectional study because
of time limitation. Thus, the study should be confirmed by
operating at a longer period and possibly include more

activities.

However, in the aspect of district health information
system model, community hospital showed the potential;for being
the center of district health information system. In this study,
microcomputer could be used to store the data and also generate
the feedback information to health center. But the scope of study
was confined to only EPI and contraceptive service. For

confirmation, a more established model with expansion to other

PHC activities should be done.
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RECOMMENDATION

It is realized from this study that microcomputer is a
useful tool in improving the health information system and
facilitating the health personnel in many activities. There
are, however, a number of requirements which are necessary ¢to
optimise the use of this tool such as

1. Jobs and tasks involved in each area of work
which the microcomputer is to applied, must be carefully analysed
and modified to suit with this equipment.

2. Requirements for personnel involved

%ol The personnel who operate microcomputer
must be well-trained.

2.2 Orientation of all personnel involved 1is
necessary as a motivation and allow these people to adapt
themselves to this new equipment.

3, Facilities and organization of health
information system must be established for the effective
operation of the whole systems. The study showed that " Community
hospital” is a  promising -eenter  for ‘the :district health
information system.

Further study should be continued with more broader
aspect and to cover all necessary activities. By this way the
appropriate and effective way of using this new technology will

be established.
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PART I GENERAL DATA

(1) Name of the place .-...... Cheglth  CeREeTr). . ... oo vt s
Subdilstrict. ool oL, L PDigstrict. .. .. Provinee . ...
(2) Number of health personnels ........
(3) Number of village which have to take responsibility
Number of.tatget population . ... . cios:ivrcicrnconarnons
(4) Distance from health center to district health office...
......... Em.
Distance from health center to community hospital....Km.
(5) Number of out patient cases average LU R SRS
average/month ..............
(8) How many hours/week you have spent for services working. .
........ hours
(7) How many hours/week you have spent for data collection,
filling records and reports (Information time)......... hours.
(8) Have you ever recieved feedback information about the

data, information or reports that you had sent ?

(9)

Aooe - Yem B. No (never) C.“Bon "t know.

If yves, it is information involving to which work. (The

answer can be more than one)

.......................

(10) Have you ever recieved any reports which were sent back

for

correction ? ( During 1 year from now)

A. Yes. B No. (never) C. Don’'t know.
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¢11) If_yes, which work it was involved

............. pafibsr-obf times v oann
............. nunber of times ......::

............. nunber of times ... ....:

About the respondants

€12) Hhat iz your pREAtiol, ROW T . ia, ~scresvenna Eans o

(13) Are you the head of the health center ?

A.

Yes.

B. No.

(15) How long have you been working in this posttion 7 -...

and how many times 7

-

(18) In which work you have to take responsibility ? ( The
answer can be more than 1 )

A. ... 000 s b S MDAt R e s

B. .. et a0 e A R e

. ..i,ipied ity A0S SEaE L o VS

PART II EPI. WORK
(18) Average number of children under 2 years that had come
to recieve vaccine at each immunization round. ...........
(17) For EPI. work which type of data or information do you

need ?

A
B
C
D.
E
F
G

{ The answer can be more than 1 )

Name, address of children under 2 years.

Name of the parents.

Type of vaccine which had recieved before.

Type of vaccine which should be given each time

All of the above.

Others (Please specify) . . 0. iecoinwveleban

Don 't know,

have not done this work.
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(18) Had you already have these data ,as mentioned in
(17), completely ?
A. Yes, complete. B. Yes, but not complete.
C. Ko, not have. D. Don’'t know.
(19) Where could you get these data or informations ? (The
answer can be more than 1 )
A. From health personnels’ survey.
B. From village health volunteers and communicators.
C. From list no. 3 and 4 and from previous records.
D. From population census.
E. Others. (Please specify).. .. .. ... F. Do "t know.
(20) Did you have to calculate for the estimated amount of
each kind of vaccines which were required and sent them to
district health office before the EPI. work appointment ?
5. Yes . B. Bo . C. Don"t know
(21) If yes, which method did you have used ? (The answer can

be more than 1)

B. By using all of the existing data and information,
e.g.records, list no.3,4 + Standard loss of each kind of wvaccine.

C. By counting from immunization cards + Standard 1loss
of each kind of vaccine.

D. Had not done this step, the district health office
had done it.

E. Others . ( Please specify )

(22) How much time had you spent for this abtep T . .ol (min.)

47

A Estimated from the amount which had recieved last time.



t23) Béfore the appointment of EPI. work or ‘"Immunization
round’, what did you have to prepare ? (The answer can be more
than 1 )

A. Sorting ‘Immunization cards’ of every children under
2 years.

B. Prepare the list of names,address of every children
who have to come to recieve vaccine.

C. Prepare the places and the equipments which should be
used for working.

D. All of the above.

E. Others. (Please specify) ............ccvcttnicance,

F. Don't know, have not done this work.

(24) How much time had you spent for sorting those
‘Immunization cards’ and listing the names, address of children
who would come to recieve the vaccine 7 ................ (mins).

(25) How much time had you spent for preparing the places and
equipments in these work each TR s ol R G SR (mins).

(26) What activities you have to do during the appointment
date for immunization?

A. Registration for children who had come and filling
the “Immunization card’.
B. Giving vaccine to the children.
C. All of the above.
D. Others. ( Please specify ) ........cc0cccencnncnnans
E. Don’t know, have not done this work.
(27) How much time had you spent for registration and filling

the ‘Immunization card’ per one child 2 ............. (mins).
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(28) How much time had you spent for only giving vaccine per
VEn o T o i [t N A MR e i e PN it e e (mins).
(29) After finishing this work, what records and reports you

had to do or fill up ?

(30) How much time had you spent for finishing these records
and - feporEs: Tar L Fl L cass (mins).
(31) Had you have to check up for those children who had not
come or missed the appointment ? (List the names, address)
A. Yes. B. No. . Don't know

(32) If yes, how much time had you spent for this step 7

(33) Total working time ,from the begining {(vaccine

estimation) Lilil the last step (sending reports),are

(34) Total information time, the time using for data

collection,preparation, recording and reporting, are egual to

(35) When you had to send these reports to district health
of PG T olSesia s ( date, month).
(38) Could you send these reports on time ?
A. Yes(100%) B. Yes(>70%) C. No (<70%)
D. Don't know , have not done this work.
(37) Only EPI. work, during this year , had you ever recieved

those reports which were sent back for correcting mistakes 7

A s, B. “NO. C. Den‘t know.
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(38) In your opinion, what kinds and types of data or
information that could help to improve your work or working

conditions ?

(39) Had you ever recieved these data or information ?

A. Yes. B No. C. BDon &t know.
3 (40) If you had recieved the list of names, address and
types of vaccine which should be given for every children under 2

years, do you think these would be very useful for your works 2

PART III FAMILY PLANNING ( FP. ) WORK

(41) How frequent do you set your family planning clinic ?
A. Every day. B. Every week. C. Every 2 weeks
D. Every month. E. Others .( Pleacse =pecify )........

(42) Average number of women who came to use this type of
service each time. ..............

(43) In contraceptive service, only for pills and injections,
what types of information did you need ? (The answer can be more
than 1 )

A.Names,address of those women who had used this service.
B.Types of contraception. (Pills or Injections).

C.Names of their husbands.

D.Appointment date for coming to recieve this service.
E.All of the above.

F.Don't know, have not done this work.



(44) Did—you have these data or informations completely 7?7
A. Yes. B Ho. G Pon -t Know.
(45) Where could you get these data or informations 7. {The
answer can be more than 1)
A. From health personnels’ survey.
B. From village health volunteers and communicators.
C. From previous records and list no. 5]
D. From population census.
E. Others. ¢ Please Speeiby ). ... .. .- .s:. e
F. Don"t know.
(48) Before the appointment date (FP. clinic),what did you
have to prepare ? (The answer can be more than 1)
A. List of names, address of women who would come to the
clinic on the appointment date.
Places for service.
Drugs and other equipments.

-

B
C
D. All of the above.
E. Others. (Please.specify) .. . uv-:--ss+:enovaos
E=- Don 't ‘know:?

(47) How much time had you spent for preparing those
imfornation AR 04B) 7 v e e (mins)

(48) On preparing the plaées, drugs and equipments, how much
tine hadiaten spent 7 .. ..c.i.cdedeaein (mins)

(49) On appointment date, what activities you have to do ?

(The answer can be more than 1)
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A. Registration and making the next appointment.
B. Physical examinations.
C. Giving the service, instruct those women what should
they be aware of.
D. All of the above.
E. Ditboars 0RO IRY) .. . 5in Bonsntathis snerrasss
F. Don't know.
(50) For registration and making appointment, how much time
had weHiSpeaRE 2. .. . s es o e ane (mins)
(51) For giving service and instructing those women, how much
tine had you spendls S ils s iicdriney, (mins)
(52) After finishing this work, what records and reports you

have to dolor fillll ap ¢

(53) How much time had you spent for finishing these records
andireports 7 oo R Pt LiTabe (mins)

(54) Did you have to check up for those who had not come and
missed the appointment ?

A. Yes. B. No. C. Don't know.

(55) How much time had you spent for thils step 2. ... (mins)

(56) Total working time, from begining(prepare the list) till
the last step (sending reports),are sapal Sho e {mins)

(T Total information time, the time uses for data

collection ,preparing the list until sending reports, are equal



(58) When you have to send these family planning reports to
therdistrict Healthioffiea- 7 . 0. .o isi ool ( date,month )
(59) Could you send these reports on time (during this year)?
A. Yes (100%) B.Yes (>70%) C. No (<70%)
D. Don’'t know, have not done this work.
(60) Had you ever recieved those reports which were sent back
for correcting mistakes ?
A. Yes. B. No. C. Don"t know.
(61) In your opinion, what kinds and types of data or

information that would be useful to this work (Family Planning) ?

(62) Had you ever recieved these data or informations ?
A. Yes. B. No. €. Don 't know.
(63) If you had recieved the list of names, address, type of
contraception and appointment date of those women who would come
to use these service, do you think these would be very useful to

el 7 WhY R G § A e e e e s e s e s b e R

(64) Have you any comments to the district health information



APPENDIX II

EXAMPLES OF FEEDBACK

INFORMATION TO HEALTH CENTER
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EXAMPLES OF FEEDBACK INFORMATION IN EFI WORK

List of name,

address, born, parents ' name

in according to the type of vaccine given

AONUDUINHAUR AR

ERCIE B R BB T U5 ]
(DPT 1, 0BN1)
72 PREELE ! ﬁag L q.A.U. 10N 138 Tan,u1san
(NAME) ! (address) | {(born) ' {parents name)
| ; )
' | i
1.08. 451175 Judu B3 wi- 1. 02/01/32 | U W
2.AQ. U\IST qﬂﬁu | 100 w1 RO gos/ 38 U3 auau
3.a0.u05u §BuLy | 54 w4 : 10/08/31 | Ul Ay
4.n1.usy anlgy | 105 wy 5 1 02/18/32 | U1Q USTuaN
5.A1.1ASYY lduwy | 11 wi 8 | 12/04/31 | TR P
B.ﬂn.aﬁsoé SERN {115 wi 8 | 01/09/32 | uI3 37U
7.A7.UguMIE §7HUUY! 145 wa 9 | 03/10/32 | U1I ANNA
8.a7 . u3an wuauuna | 38 w9 g3/13/32 | U1 AN
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P.W.Y.,90. 0.9 102
(DPT2 =, 0PY2)
70 UINFEN | ! ﬁag foq.a.U.inn 13D DA, NITAN
(name) | “(address) (born) ! (parents name)
. : :
i | |
1.ﬂﬁ.?%ﬁﬂd fzudn 1 109 wi 3 | 12/28/31 | UIY LRI LY
2.91 . UNAL nzn29A ) 87 wi 4 1 12/086/31 | U1y AN
3.AN. UIUY h  -gg2 w1 ag/30s una auun
4. AQ.FNWY LATTRNW 17 wi 5 1 01/20/32 U1y §hu
5.an.318 wuzdua 116 wi 1 aR0 | 12/01/31 EREE D
B.ﬂm_Quw? wurdus |26 Wy 1 aAn | 10/21/31 | TR RIS
7.a7.a870 wuzdua | 8 wi 1 aA1 | 10/01/31 | U113 HEA
8.0 . WY1 BULN 117 wi 11 aR1} 11/03/31 | u1d ASunu
g.af. AUNS BuLN 143 wi 11 AAN!  10/31/31 | U9 WBIAUNS
10.a8 . anfaf Buun ! 5wy 11 aAnl o 12/11/31 TEREEErY
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2?f@ﬁﬁ£>;g
EXAMPLES OF F BAGKVINFORMATION IN FP.WORK
- Hioor e

List of name, address,type of contraception
and appointment date for those women who would

come to use these services during May 1989

40N UNNHATUR ARTULA

ol ' o o o “ o~ - o~
18 uﬁuaqa . oy : AGANANLUA | AUUANTITULSNNS

u 1

(name) ! (address) (Type of ' (Appointment date)

: 'contraception)

1 w19 l@? #raiman | 10 wg 1 ' H1 LNA ! 05/02/32
2.UN9 WS MQHNS to94 w1 ; TRRE ! 05/16/32
3.u19 vadlu NaAn | 24 wg 1 ! 4 LUA ! 05/16/32
4073 aniy uiam | 88 w2 yiun ! 05/16/32
5.u19 815 wiauns | 27 vl 3 ! 41AR ! 05/18/32
6.u79 ANEIY Wumu | B7 w3 | y12n ! 05/23/32
7. w19 AU wadun | 71 wi 3| BT ! 05/23/32
8 w19 USAU wNiay | 18 wy 5 | yIan ! 05/23/32
9.u19 NAU LuASHNY | B7 wi 6 | YRRV 05/23/32
10.u79 g fuas | 22w T T 05/23/32
11.u79 USTin sdun; 22 wi 7 ! ¥ LNA ! 05/23/32
12 419 anW AzuAn ! 17 wa 7 ! yIAn ! 05/30/32
13.u19 Anil AznaA L 33 w7 ! HARA : 05/30/32
14 una wa 13@A | 8 wy 7 ! HIRA ! 5/30/32
15.u19 iwds Azna9Al B0 w7 | RbT ! 05/30/32
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