
Journal of Multidisciplinary Engineering Science and Technology (JMEST) 

ISSN: 2458-9403 

Vol. 7 Issue 12, December - 2020  

www.jmest.org 

JMESTN42353621 13110 

High-Risk Assessment System for Maternal 
Mortality Rate with the Analytic Hierarchy 

Process Method 
 

Dadang Heksaputra 
Universitas Alma Ata: Information System 

Faculty of Computer 
Yogyakarta, Indonesia 
dadang@almaata.ac.id 

M.J.U Haris Bahrudin 
Universitas Alma Ata: Information System 

Faculty of Computer 
Yogyakarta, Indonesia 

jokoharis@almaata.ac.id 

Fatma Siti Fatimah 
Universitas Alma Ata: Hospital administration 

Faculty of Health Science 
Yogyakarta, Indonesia 

fatmasitifatimah@almaata.ac.id 
 

Abstract— Bantul's 2012 MMR data reached 50 
per 100,000 live births. The prevalence of chronic 
energy deficiency (KEK) is 13.86%, the majority of 
BUMIL anemia was 28.67%, the incidence of LBW 
is 3.97%, the IMR is 6.4 per 1000 based on data 
from the Bantul Health Office, and the prevalence 
of short & concise children under five still reaches 
30 %. This study calculates the high risk of 
maternal mortality using the Analytic Hierarchy 
Process method. The method functions to solve a 
complicated unstructured situation into several 
components in a hierarchical arrangement by 
giving subjective values about each variable's 
relative importance and determining which 
variables have the most priority. High to influence 
the outcome in the situation. The results showed 
that applying the Analytic Hierarchy Process 
method can be used to the high-risk assessment 
system for maternal mortality. 

Keywords— system; assessment; risk; 
mortality; pregnant mother 

I.  INTRODUCTION 

Bantul's 2012 MMR data reached 50 per 100,000 
live births. The prevalence of chronic energy deficiency 
(KEK) was 13.86%, the majority of BUMIL anemia is 
28.67%, the incidence of LBW is 3.97%, the IMR is 6.4 
per 1000 based on data from the Bantul Health Office, 
and the prevalence of short & concise children under 
five still reaches 30 %. Suppose the Nutrition-MCH 
problem is seen by sub-district. In that case, the three 
sub-districts in Bantul Regency with the most severe 
nutrition-MCH problems are Pudong, Sedayu, and 
Kasihan Districts, respectively [1] [2] [3]. The Fuzzy 
Multiple Criteria Decision-Making method is a method 
proposed by researchers. The technique is expected 
to provide the best alternative from a set of other 
options based on the criteria indicators [3] [4]. In this 
case, population data, in this case, the distribution of 
maternal and child mortality rates. Data visualization 

using the concept of geographic information systems 
about the distribution in the research area [5] [6]. 
Information is displayed on the map. Priyanti et al in 
2013 reviewed the data information system of the 
Bogor villagers [6]. This study calculates the high risk 
of maternal mortality using the Analytic Hierarchy 
Process method. 

II. LITERATURE REVIEW 

The method serves to solve a complicated 
unstructured situation into several components in a 
hierarchical arrangement by giving subjective values 
about each variable's relative importance and 
determining which variables have the highest priority to 
influence the outcome of the situation. Conduct a 
consistency test of the comparison between elements 
found at each hierarchical level. To improve monitoring 
of maternal and child health, puskesmas can benefit 
from operational health assistance  [7] [8]. Another 
effort is to educate on understanding and knowledge 
using the KIA book [9] [10] [11] [12] [13] [14] [15] [16]. 
Family support is an essential factor in understanding 
education [17] [18] [19] [20] [21]. Another factor in 
nutritional intake efforts, including energy and protein, 
can prevent malnutrition so that mothers' and 
children's health is maintained [22] [23]. Exclusive 
breastfeeding is needed so that children's health could 
be maintained [24] [25]. The main success factors in 
implementing a reward and punishment system, and 
community empowerment [26]. The class effort for 
pregnant women was carried out to monitor the health 
of mothers and children, but it was not by the 
implementation guidelines [27] [28] [29] [30] [31]. 
Speculative applications have been developed for 
monitoring the growth and development of mothers 
and children, but they could not accommodate the 
massive needs [32] [33] [34] [35] [36] [37] [38] [39] [40] 
[41] [42] [43] [44] [45]. Applications with decision 
support systems had been developed using artificial 
intelligence [46] [47] [48]. A good performance culture 
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needed to be built starting from attitudes, paramedical 
services, and motivation [49]. 

III. METHOD 

The process of the fuzzy variable set and analytic 
hierarchy is carried out based on decision evaluation  
[50]. We developed a pairwise comparison matrix with 
alternatives in table 2 based on the priority scale. The 
priority scale can be seen in table 1. 

TABLE I.  WEIGHTING CRITERIA 

No 

Explanation 

Values Definition 

1 9 Absolute Very Important 

2 7 Approaching is very important 

3 5 More important 

4 3 A little bit more important 

5 1 Just as Important  

6 0.33 A little less important 

7 0.2 Not too important 

8 0.14 Approaching Not Important 

9 0.11 Absolute Not Important 

 
Paired matrices often represent criteria and 

alternatives. The matrix is used as a comparison scale 
as a scale measure that expresses the intensity of 
importance. Processing stages are shown in Figure 1. 

 

 
Figure 1 Decision Model Diagram 

The initial stage by defining the problem and setting 
goals [51]. If AHP is used to select alternatives or 
compile alternative priorities [52], At this stage, an 
alternative is developed. The second stage is by 
arranging problems into a hierarchy so that complex 
issues can be viewed from a detailed and measurable 
side [53]. The third stage is prioritizing each problem 
element in the hierarchy. This process generates the 
weight or contribution of components to the 
achievement of goals so that the details with the 
highest weight have priority handling [54]. Priority is 

generated from a pairwise comparison matrix between 
all elements at the same hierarchical level [55]. 

TABLE II.  VARIABLES TYPES 

No 

Explanation 

Criteria Definition 

1 First 
pregnant women who were 
given Fe1 tablets 

2 Second healthy living behavior 

3 Third 
pregnant women make new 
visit services 

 

The stages present the process of calculating the 
weight of the factors that affect the price index of the 
analytical hierarchy process construction [56]. We 
calculate the synthetic comparison matrix using the 
formula (1) (2) (3).  

𝑏𝑖𝑗̃ = (𝑏𝑖𝑗
1̃⨂𝑏𝑖𝑗

2̃⨂𝑏𝑖𝑗
3̃ ) …………………(1) 

Compilation of formulas for calculating fuzzy weights of 
factors affecting the construction. 

𝑞𝑖̃ = (𝑏𝑖1̃⨂𝑏𝑖2̃⨂𝑏𝑖3̃)
1/𝑛………………(2) 

The weight factor affects the construction with the 
3rd formula. 

𝑤𝑖̃ = 𝑞𝑖̃⨂(𝑞1̃⨁𝑞2̃⨁𝑞3̃)
−1 ……………(3) 

w is represented as a value in the fuzzy 
environment. 

 

IV. RESULTS AND DISCUSSION 

The results showed that applying the Analytic 
Hierarchy Process method could be used to the high-
risk assessment system for maternal mortality. The 
weighting of the variables was shown in table I. Table 
II established the assessment criteria. There were 
three assessment criteria: pregnant women who were 
given Fe1 tablets, healthy living behavior, and 
pregnant women who make new visit services. The 
calculation of the system assessment started by 
determining the type of work. The design for selecting 
the kind of work can be seen in Figure 2. 

 

Figure 2 Decisions based on the type of work 

After the type of work was obtained and selected by 
the administrator user, the administrator will get 
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several views of the calculation in the next step. The 
analysis includes the value of each criterion on the 
indicator. The calculation result display design is 
shown in Figure 3. 

 

Figure 3 Display Design of Calculation Results for Each 

Alternative 

The detail of the calculation started with the 
assessment of each criterion for each pregnant 
woman. The calculation design display is shown in 
Figure 4. 

 

 

Figure 4 Assessment Design for Each Alternative for each 

Pregnant Mother 

The value of the assessment result was used in the 
metric product of equation (3). Previously, weighting 
was carried out first by selecting the priority scale 
shown in Table 1, using equation (1). The next step is 
to multiply the inverse of the weight metric by equation 
(2). The ranking results are shown in Figure 3. The 
equation's manual calculation could be assumed that 
the weighting of the priority scale is obtained with the 
value of pregnant women who were given Fe1 tablets 
of 2.81341, healthy living behavior of 1.29931, and 
pregnant women make new visit services of 0.67742. 
The results of the weighting calculation were obtained 
from the priority scale in the comparison table 1. After 
the priority scale is formed, it would be used to compile 
the matrix in equation (2) of the weighted gain. The 

final result of the calculation was the ranking of 
weights from the multiplication of equation effects (3). 

V. CONCLUSIONS 

The Analytic Hierarchy Process method can be 
used as an alternative recommendation tool for a 
highrisk assessment system for maternal mortality. 
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