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ABSTRACT

Aditya Mahendra, Sillabutra J, Keiwkarnka B. Midwives’ intentions regarding use of
electronic medical records in health centres in Lebak district, Banten province, Indonesia.

J Pub. Health Dev. 2011; 9(3): 257-71.

The objectives of this article are to describe a cross-sectional
descriptive study of midwives’ intentions to use electronic medical records
(EMR), and to identify their association with various independent variables
(i.e. socio-demographic factors, availability and accessibility of EMR,
social support, attitude, knowledge of EMR, and subjective norms). The
study group compromised 249 midwives who worked in health centres
in Lebak district, Banten province, Indonesia. Data was collected using a
self-administered questionnaire, and analyzed using descriptive statistics,
chi-square tests and multiple logistic regression.

The midwives’ ages ranged from 21 to 50 years, with a median
age of 32 years. Almost all of them (94.0%) had graduated from an
institute higher than basic midwifery school; 59.4% were full-time em-
ployees working in health centres without in-patient care; and 62.6% had
had computer experience. Most of the midwives had positive attitudes,
moderate knowledge, and 51% had high subjective norms scores regarding
use of EMR software; 59.8% felt that they had received high technical
support; and 68.3% high emotional support, from colleagues, health
centre heads and government. This study found that that 67.9% of the
midwives intended to use EMR software, and that knowledge of EMR
(p-value=0.004, Adj. OR=2.98) and subjective norms (p-value<0.001,
Adj. OR=11.58) were significantly associated with intention to use EMR.

This suggests that midwives’ colleagues, government and health
centre heads who are involved in the daily practices of midwives need to
accept and appraise the EMR software positively in order to successfully
implement it in Indonesia. The Indonesian Government should provide
on the job training and workshops about EMR to increase midwives’

capacity, knowledge and positive attitudes regarding EMR.
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INTRODUCTION

Medical records, health records and medical charts
are essential features of a systematic documentation
of a patient’s individual medical history and care.'
Medical records in health centres usually mean
paper-based medical records. Several weaknesses of
paper-based medical records have been identified, such
as illegible handwriting, ambiguous and incomplete
data, data fragmentation, and poor availability.” In
addition, paper-based medical records often become
bulky over time, which leads to difficulty in finding
relevant information . Handwritten paper medical
records can also be associated with poor legibility,
which can contribute to medical errors.’

Electronic medical records (EMR) are intended
to overcome the perceived limitations of paper-based
medical records, and allow manipulations that cannot
be realized by a static view of events.”” One study
estimates that EMR can improve efficiency by 6%
per year and that the monthly cost can be offset by
the elimmation of the cost of only a few unneces-
sary patient tests or hospital admissions.’

In Indonesia, “Kartini” software was distributed
and installed in some health centres in some districts
in some provinces as a pilot EMR project to improve
the accuracy and completeness of data for maternal
and prenatal health care; and midwives were
responsible for collecting and entering data with this
software. Lebak district was the one of the districts
where it was distributed and installed.” A clear policy
to use this software in health centres in the pilot project
area was established, and support for this software
was provided by the government.” The pilot study
identified some problems with this software, such as

the fact that only a few health centres in each trial
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district used the software and only a few midwives
used this software.”

The unsuccessful implementation of EMR software
in health centres was likely due to various factors.
According to a study by Robert et al., health person-
nel’s intentions to use it are an important factor for
successful implementation, together with support,
time, cost, and technology.” Based on the Theory of
Reasoned Action (TRA), an individual’s behavioural
intention is determined by the individual’s attitude
towards this behaviour and subjective norms with
regard to the performance of this behaviour.’ Studies
by Sheppard et al. and Davis et al. applied the TRA
to individual acceptance of technology and found that
the variance explained was largely consistent with
studies that had employed the TRA in the context

""" Other research also found that

of behaviour.
other variables such as social support, knowledge,
availability and accessibility affected the intention
to use EMR.""

Successful implementation of EMR software
can provide a sufficient database which is needed
by policy makers to develop programmes which
can improve public health service in health centres.
This study aimed to describe midwives’ intentions
regarding use of EMR software in health centres,
and identify the factors affecting such intentions (i.e.
socio-demographic factors, availability, accessibility,
social support, attitude, knowledge of EMR, and
subjective norms) in order to have a better
understanding of why midwives do, or do not, use
EMR software in health centres. This may be ex-
pected to assist the Indonesian Government and other

stake-holders in the further development of EMR

software in Indonesia.
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METHODS

Questionnaires were distributed by the district
health offhicer to 320 midwives in health centres in
Lebak district. There was no sampling technique used
in this study; the entire population of midwives was
selected for the study. Questionnaires were returned
by 289 midwives and 249 questionnaires were eligible
to be analyzed. Data was analyzed using descrip-
tive statistics, chi-square tests and multiple logistic
regression to determine the relationships between the
independent variables and the dependent variable.

Intention was categorized into two groups:
intention to use EMR software and no no intent to
use EMR. Accessibility was categorized into “easy
to access” (>median score) and “difficult to access”
(=median score). Social support was categorized into
“technical support” and “emotional support”. Each
type of support was divided into two groups: “high”
(>median score) and “low” (<median score). Knowl-
edge about EMR was classified into three categories:
“good” (>80% of total score), “moderate” (60-80%)
and “poor” (<60%). Attitude was categorized into two
groups: “positive” (>median score) and “negative”
(=median score). Subjective norms were categorized
as “high” (>mean score) and “low” (<mean score).
The self-administered questionnaire used for data
collection consisted of 81 questions in seven parts,
namely: socio-demographic factors, availability
and accessibility to EMR, social support, attitude,
knowledge about EMR, subjective norms, and inten-
tion to use EMR. Regarding validity and reliability,
the questionnaire was submitted to an expert related
to this research fields in order to check validity and
confirm the content. The questionnaire was revised
according to the comments and suggestions given

by this expert.
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After getting approval from the ethics committee
of the Mahidol University Institutional Review Board
(COA No. MU-IRB 2009/009.0401), a formal letter
from the AIHD was sent to the district health office
at Rangkasbitung, Lebak district, Banten province,
Indonesia, asking for permission to collect data in the
target area. After getting permission, the researcher
contacted the chief of the district health office to
explain the purposes and processes of this study. The
chief of district health office selected some district
health officers to help the researcher to distribute the
questionnaire to all midwives in all health centre. After
the questionnaires were completed, the respondents
were asked to return them to the district health office.

The questionnaire was pre-tested for reliability
using Kruder Richardson formula 20 (KR20) for
knowledge and Cronbach’s alpha for attitude. Thirty
midwives in six health centres in Pandeglang district
were selected for the first pre-test but the results for
the knowledge part were not reliable because some
midwives did not understand the questions. After
modifying questions in the knowledge part, thirty
midwives in five health centres in Tanggerang district
were selected for a second pre-test, and the reliability
was more than 0.8 (KR20 = 0.82, Cronbach’s alpha
= 0.81).

RESULTS

Independent Variables and Dependent Variables
The study found that the age of midwives ranged

from 21 to 50 years old. Nearly half (51.4%) were

above 31 years old. Most of the midwives (93.4%)

had graduated from an institute which was higher

than basic midwifery school level and 62.6% had

computer experience. More than half (62.6%) were
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full-time employees and worked in health centres
without in-patient care (59.4%).

The study found that 67.9% of the midwives
had the intention to use electronic medical records

software. Most of the midwives who intend to use

Table 1 Frequency and percentage distribution of
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EMR had been informed that the EMR software would
help them work properly in organizing maternal and
prenatal records (76.3%) and also help them work
efficiently in recording and reporting on maternal

and prenatal records (58.6%).

respondents by socio-demographic characteristics.

Socio-demographic characteristics Number (n) Percentage
n = 249 (%)

Age group

21 - 31 121 48.6

32 - 50 128 51.4
Median =32 QD = 12 Min =21 Max = 50
Marital Status

Single 37 14.9

Married 212 85.1
Education level

Basic Midwifery school 15 6.0

More than Basic Midwifery school 234 94.0
Had computer experience

Yes 156 62.6

No 93 37.3
Employee Status

Part-Time 93 37.3

Full-Time 156 62.6
Working Years

< 4 years 126 50.6

> 4 vyears 123 49.4
Mean = 7.127 Min = 0.1 Max =30 SD = 6.713
Income

< 2,143,299 IDR 165 66.4

> 2,143,300 IDR 84 33.7

Mean = 2,143,300 SD = 1,462,067 Min = 590,000 Max = 15,000,000

Current position in Health Centre
General / Practical Midwives
Others (administration)

Current Workplace
HC with In-patients

HC without In-patients

233 93.2

16 6.8
101 40.6
148 59.4
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In terms of availability of EMR, 96.8% of the
midwives replied that they had specific computers
which were dedicated only to run the EMR software in
their health centres. In terms of accessibility, 65.9%
felt that they had easy access to EMR software.
However, 92.4% replied that the computers were
located in the rooms of the health centre heads or
in computer rooms, and 63.7% shared a computer
with others.

Less than half of the midwives (47.0%) had
moderate levels of knowledge about EMR software;
28.11% had good knowledge; and 24.90% had poor
knowledge. A majority of the midwives (65.4%)
had a positive attitudes towards EMR.

Just over half of the midwives (52.6%) felt that
they had a high levels of technical support; 58.63% felt
that they had a high levels of emotional support. In
addition, 69.18% of the midwives had received high
technical support from the government. This could
be because 81.9% replied that they had regularly
received updates from the government and 6.7% of
the midwives replied that a government officers had
frequently shared guidelines or manuals for EMR
software; 45.4% of the midwives also replied that
the government frequently helped them to use that
software.

More than two-thirds of the midwives (68.3%)
felt that they had high levels of emotional support, and
more than half of midwives (55.4%) had received
high emotional support from health centre heads.
This could be because 39.0% of the midwives replied
that they had been frequently encouraged to use
EMR software by health centre heads and 95.2%
of midwives replied that they had frequently received

rewards from health centre heads.
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From this study, over half of the midwives
(51.0%) had high subjective norms scores; 56.2% re-
plied that they were most influenced by health centre
heads. However, the influence of colleagues, health
centre heads and the government also motivated the
midwives to use EMR software. These influences
contributed to their confidence in performing various
activities, such as entering data (53.0%), exporting
data (59.4%), creating reports (57.0%), backing up
data (64.0%), modifying data (69.9%), and search-
ing for specific data (59.5%).

Relationship between the independent variables
and intention to use EMR software.

Midwives with experience in operating comput-
ers were almost three times more likely to intend
to use EMR software compared to midwives with
no computing experience. Midwives who worked in
health centres without in-patient care were also more
likely to intend to use EMR software (OR=1.91; 95%
CI=1.11-3.28).

Midwives with dedicated computers to run EMR
were almost three times more likely to intended to
use EMR software compared to midwives without
dedicated computers. In terms of accessibility, even
though 70.1% of the midwives with easy access to
EMR also had intention to use EMR software, there
was no statistically significant relationship between
accessibility and intention to use EMR software.

Midwives with positive attitudes were three times
more likely to have intention compared to midwives
with negative attitudes. As shown in Table 3, 74.3%
of the midwives with good knowledge of EMR
intended to use EMR software. They were around two

times more likely to have the intention to use EMR
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as midwives with poor knowledge. This study found
that there was a statistically significant relationship

between attitude towards EMR and intention to use
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EMR software (p-value<0.001), and also between
knowledge of EMR and intention to use EMR
(p-value=0.003).

Table 2 Association between the socio-demographic factor of midwives and intention to use EMR software.

Intention No intention Crude Chi-
Socio-demographic to use to use OR square
Variables n = % n = % p-value
169 80
Age group
21 - 31 87 71.9 34 28.10 1.44 0.186
32 -50 82 64.1 46 359 1
Marital Status
Single 24 64.9 13 35.1 1 0.671
Married 145 68.4 67 31.6 1.28
Education Level
Basic Midwifery School 9 60.0 6 40.0 1 0.501
More than Basic Midwifery School 160 63.4 74 31.6 1.45
Computer experience
Yes 119 76.3 37 23.7 2.77  <0.001**
No 50 53.8 43 46.2 1
Employee Status
Part-Time 67 72.0 26 28.0 1.36 0.276
Full -Time 102 65.4 54 34.6 1
Working Years
< 4 years 89 70.6 37 29.4 1.36 0.345
> 4 years 80 65.0 43 35.0 1
Income per month
< 2,143,300 114 69.1 51 30.9 1.43 0.564
> 2,143,300 55 65.5 29 345 1
Mean = 2,143,300 SD = 1,462,067 Min = 590,000 Max = 15,000,000
Current position in Health Centre
General / Practical Midwives 156 67.0 77 33.0 1 0.215
Others (administration) 13 81.2 3 18.7 2.14
Current workplace
HC with in-patient care 60 59.4 41 40.6 1 0.018*
HC without in-patient care 109 73.6 39 26.4 1.91

*  p-value < 0.05 ** p-value<0.001
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Table 3  Association between availability, attitude, and knowledge and intention to use EMR software.

Intention No intention Crude Chi-
Factors to use to use OR square
n = % n = % p-value
169 80
Availability of dedicated
computers to run EMR
Available 167 67.6 80 32.39 3.02 0.039*
Not available 6 429 8 57.14 1
Accessibility
Easy (> Median) 115 70.1 49 29.88 1.35 0.293
Difficult (= Median) 54 63.5 31 36.47 1
Median =2 QD= 1 Min =0 Max =3
Attitude
Positive attitude (> Median) 119 723 45 47.37 3.06 <0.001
Negative attitude (= Median) 50 52.6 35 22.73 1
Median = 31 QD = 5.5 Min = 17 Max = 43
Knowledge of EMR
Good 52 74.3 18 25.71 2.38 0.003*
Moderate 83 70.9 34 29.06 2.03
Poor 34 54.8 28 45.16 1

Mean = 7.86 SD=2.61 Min =2 Max =15

* p-value < 0.05

As shown in Table 4, 69.8% of the midwives
who had high levels of technical support had the
intention to use EMR software, and 69.4% of mid-
wives with a high level of emotional support, also
had the intention to use EMR software. However,

the results revealed that neither technical support

nor emotional support had a statistically significant
relationship with intention to use EMR software. Most
of the midwives (90.5%) with high subjective norms
scores also had the intention to use EMR software
and were around 12 times more likely to have such

an intention than other groups.
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Table 4

and intention to use EMR software.
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Association between respondents’ technical support and emotional support, and subjective norms

Intention No intention Crude Chi-
Factors to use to use OR square
n = % n= % p-value
169 80
Technical Support
High (>Median) 104 69.8 45 30.2 1.24 0.427
Low (=<Median) 65 65.0 35 35.0 1
Median =42 QD =7 Min =22 Max = 48
Emotional Support
High (>Median) 118 69.4 52 30.6 1.25 0.445
Low (<Median) 51 64.6 28 354 1
Median =20 QD =4 Min =10 Max =24
Subjective Norm
High (>Mean) 115 90.5 12 9.4 12.07 <0.001
Low (=< Mean) 54 44.23 68 55.7 1
Mean = 31.28 SD = 10.55 Min =18 Max = 54

Predicting factors of intention to use EMR software.

As shown in Table 5, of all the independent
variables which had a significant relationships with
the dependent variable were tested again.Using mul-
tiple logistic regression, knowledge of EMR software
(p-value=0.004) and subjective norms regarding EMR

(p-value<0.001) were found to be predicting factors

for the midwives’ intentions to use EMR software.
Midwives who had good knowledge of EMR were
almost three times more likely to intend to use EMR
software than midwives with poor knowledge. Mid-
wives with high subjective norms scores were almost
12 times more likely to intend to use EMR software

than midwives with low subjective norms scores.
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Table 5 Multiple logistic regression between variables and respondents’ intentions to use EMR software.

. Adjusted 95% CI p-value
Odds Ratio Lower Upper

Current Workplace
HC with in-patient care 1.19 0.59 241 0.619
HC without in-patient care 1

Computer experience
Yes 1.03 0.47 2.23 0.948
No 1

Having dedicated

computer to run EMR
Yes 4.04 0.84 19.37 0.081
No 1

Attitude towards EMR
Positive 1.83 0.92 3.63 0.084
Negative 1

Median = 31 QD =5.5 Min =17 Max = 43

Knowledge of EMR
Good 2.98 1.41 6.33 0.004*
Moderate 2.38
Poor 1

Subjective Norm
High 11.58 5.30 25.28 <0.001%**
Low 1

Median = 31 Min =18 Max = 54

* p-value < 0.01  ** p-value < 0.001
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DISCUSSION

This study found that 67.4% of the midwives had
the intention to use EMR software. More than half
(76.33%) explained that they intended to use EMR
software because it helped them to work effectively
and efficiently to organize maternal and prenatal
records. This study also found that 65.8% of the
midwives had positive attitudes; 62.6% had already
had computer experience; and 51% had high subjec-
tive norms scores. Only 24.9% had poor knowledge
of EMR; and 96.8% replied that they had computers
dedicated to run EMR software. These factors were
found to be statistically significantly associated with
intention to use EMR software. (p-value<0.005)

Accordingly, it seems to be promising to continue
implementation of EMR in Indonesia. A study by
Nicholas et al. about EMR in developing countries
found that if a society takes steps towards EMR, the
implementation of EMR can be accomplished quite
easily and efficiently."

From the ten socio-demographic variables, only
two, current workplace and computer experience,
were found statistically significantly associated with
intention to use EMR software. Other variables (i.e.
age, education level, employee status, working years,
income per month, and current position in health
centre) were not found significantly associated with
intention to use EMR. These findings are inconsist-
ent with Fishbein’s explanation of the TPB." Part
of the theory explains that personality traits, intelli-
gence, socio-demographic variables, values and other
variables of this kind are considered “background
factors”. They are assumed to influence intentions
and behaviour indirectly by affecting behavioural,

normative and/or control beliefs.
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Current workplace had a statistically significant
association with the intention to use EMR software.
The midwives who worked in health centres without
in-patient care were almost two time more likely to
have the intention to use EMR software. This could
be due to lower workloads in health centres without
in-patient care as compared to health centres with
in-patient care. This is supported by Tambun’s study
in Indonesia.'” and the study of Shaadoun Faris et
al. in 2008 which concluded that high workload will
affect low intention."®

The present study shows that the majority of
midwives had experience in using computers, and
that they were almost three times more likely to have
the intention to use EMR software. This is similar
to the studies by Shoham et al. and Ludwick et al.
which found that previous experience with computer
health information technology affected midwives’
intentions to use information technology."”?’ This
could be because most computer skills are gained by
experience in using the EMR software, and midwives
may learn EMR from the trial and error experience.

Regarding availability of EMR, the midwives
who had computers dedicated only to run EMR soft-
ware were about three times more likely to have the
intention to use EMR software. This could be because
facilitating conditions affect usage, either directly or

14,21-22 .
’ The Indonesian

through behavioural intention.
Government already provided computers for admin-
istration in health centres. Some health centres were
also assigned at least one computer dedicated only
to run EMR software.

Regarding accessibility, 65.9% of the midwives felt
that it was easy access to EMR software;furthermore,

70.1% of midwives with easy access to EMR had
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the intention to use EMR software. This study found
that there was no significant association between ac-
cessibility and intention to use EMR software. This
result is inconsistent with a study by Illie et al which
found that when faced with a decision between alterna-
tive IT systems, individual users tended to select and
use the technology systems that were most readily
accessible.'* The present results might not be simi-
lar with those of the previous study because other
factors such as computer location and persons who
can use computers for EMR in health centres were
not found to be statistically associated with the inten-
tion to use EMR.

This study found that the proportion of intention
to use EMR software of the midwives who had replied
that only specific person can use EMR computer was
5% higher than other groups. Findings in this study
might be similar to the findings of Wiggins et al.
who studied about prior experience and physicians’
intentions to adopt EMR and who found that 59.4%
of physicians replied the EMR would be better if
someone else could enter the information while they
interacted with patients.”

This study found that there was a statistically
significant association between attitude to EMR and
intention to use EMR software (p-value<0.001).
Furthermore, midwives who had positive attitudes
were about three times more likely to have the inten-
tion to use EMR software. This finding was similar
to Shoham’s study which found that the better the
nurses’ attitudes and assessment of their abilities
related to computer use, the higher their intention
to use computers.”

Chau et al. and Abdel-Wahab also found that attitude

Previous study conducted by

appeared to be the second most important determinant
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of a physician’s intentions for accepting telemedicine
technology.”*’

Regarding social support for using EMR software,
69.80% of the respondents with high technical sup-
port also intended to use EMR software. Although
there was no significant association with intention,
findings in this study might be inconsistent with
Esmaeilzadeth’s study which found that perceived
organizational support, namely the ability of hospitals
to provide health care professionals with proper tools
such as technical support, made healthcare profession-
als perceive less threat and stress concerning the use
of new clinical information and technology, and lead
to strong intentions to use it15. Similarly, 69.41% of
the midwives who received high emotional support
also had intention to use EMR software, although no
significant association was found between intention to
use EMR software and emotional support. Findings
in this study might be inconsistent with research by
Miller et al.” which found that physicians’ intentions
to use EMR were affected by lack of financial incen-
tives as the key barrier in EMR use.

This study found that 74.3% of the midwives
who had good levels of knowledge were two times
more likely to have the intention to use EMR. The
result shows a significant association between knowl-
edge of EMR and intention. This could be because
midwives with good knowledge perhaps perceived it
was easy to use EMR software. Perceived ease of
use affects their intentions to use EMR; this would
be consistent with findings by Brumini et al.”®

In this study, the midwives with high subjective
norms scores were 12 times more likely to have
intentions than other groups. Abdel-Wahab’s study

showed that subjective norms as social pressure was
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significantly associated with intention to use EMR
software.”” This study finding is inconsistent with
a previous study by Chau et al. which showed that
subjective norms appeared to have no significant ef-
fect on behavioural intention.”* This could be because
in this study most of the midwives were government
officers who were required to use the EMR software

in their health centres.

RECOMENDATIONS

This study found that midwives’ prior experience
in using computers was found to have a significantly
relationship with the intention to use EMR software.
The Indonesian Government should provide and
organize on the job training or workshops for all
midwives in health centres in order to give them
experience in using EMR software and improve their
knowledge of EMR software.

This study clearly indicates that subjective norms
will influence intention to use EMR. Therefore,
midwives’ colleagues, health centre heads and gov-
ernment officials who matter in the daily practice of
midwives need to accept and appraise the use EMR

software positively.

269

Since midwives already had the intention to
use the EMR software, it seems promising for the
Indonesian Government to continue implementation
of EMR in health centres in Indonesia. Successful
implementation of EMR in health centres will also
increase the quality of service in health centres, thus
providing the government with adequate data which
is needed for policy makers to improve public health
programmes.

Since this was a cross-sectional descriptive study,
only quantitative information was collected through
the structured questionnaire about the intentions of
midwives regarding use of EMR. To obtain more
comprehensive information about the intention to use
EMR software, qualitative techniques are also needed
to generate in-depth information.

This study was conducted in only one district.
It may not be representative of midwives generally
in Indonesia; Future research needs to be conducted
on a wider geographical basis in health centres in all

provinces of Indonesia.
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