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Abstract

A challenge for hospitals in facing the high number of patient visits is to provide quality services. One of the vital 
services in dealing with patients, especially those who will have cancer surgery considering the high rate of mortality 
cancer, is an improvement in waiting time (WT). Waiting time for elective surgery is one indicator of service quality 
with a standard of ≤2 days. This research aimed to determine the average WT for surgery, influencing factors, 
and optimal queuing models. The method used was quantitative and qualitative methods applied to 207 samples 
with consecutive sampling at West Java Provincial Al-Ihsan Regional General Hospital Bandung from October to 
December 2016. The analysis used partial least squares (PLS). The results of the study showed that the average WT 
for surgery was 32 days. Factors that influence WT were inpatient rooms, number of medical personnel, condition 
of patients, and health insurance. The optimal queue model to reduce surgical waiting time are adding inpatient 
beds, oncologist doctor, and creating an online system for registration and confirmation of inpatient rooms and 
operating.
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Faktor yang Memengaruhi Waktu Tunggu Operasi Pasien Kanker di 
Rumah Sakit Rujukan Jawa Barat

Abstrak

Tantangan bagi rumah sakit dalam menghadapi jumlah kunjungan pasien yang tinggi adalah mampu memberikan 
pelayanan berkualitas. Salah satu pelayanan signifikan bagi pasien kanker yang akan menjalani operasi adalah 
perbaikan waktu tunggu karena mortalitas pasien kanker yang tinggi. Waktu tunggu operasi elektif merupakan salah 
satu indikator mutu pelayanan dengan standar ≤2 hari. Penelitian bertujuan mengetahui waktu tunggu operasi 
rerata, faktor yang memengaruhi, dan model antrean yang optimal. Metode yang digunakan adalah kuantitatif dan 
kualitatif yang diterapkan pada 207 sampel secara consecutive sampling di RSUD Al-Ihsan Provinsi Jawa Barat 
Bandung dari Oktober hingga Desember 2016. Analisis menggunakan partial least squares (PLS). Hasil penelitian 
menunjukkan bahwa waktu tunggu operasi rerata adalah 32 hari. Faktor yang berpengaruh terhadap waktu tunggu 
operasi adalah ruang rawat inap, jumlah tenaga medis, kondisi pasien, dan jaminan kesehatan. Model antrean 
yang optimal untuk menurunkan waktu tunggu operasi adalah penambahan tempat tidur rawat inap, penambahan 
dokter spesialis bedah onkologi, serta pembuatan sistem daring untuk pendaftaran dan konfirmasi kesiapan ruang 
rawat inap dan ruang operasi.

Kata kunci: Model antrean, mutu pelayanan, waktu tunggu operasi
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Introduction

A hospital as a place to conduct health care is 
required to provide excellent services. The queue 
in several hospital units is one of the phenomena 
that appear in the era of universal health coverage.1 
This matter contributes to progressivity disease 
such as malignancy. Malignancy is the most 
familiar as a characterization of cancer.2

Cancer is one of the main causes of death 
worldwide. In 2012, there were around 8.2 
million deaths caused by cancer, and the number 
of patients with cancer increases every year.2 
Based on the GLOBOCAN (International Agency 
for Research on Cancer) data in 2018, it was 
estimated that there are 18.1 million new cases of 
cancer. This prediction is assumed to increase in 
the future.3 Breast cancer is the most commonly 
diagnosed cancer in females and the leading 
cause of cancer death worldwide.4 According 
to the Basic Health Research (Riskesdas) 2013, 
the prevalence of cancer in all ages in Indonesia 
was 0.14% or 347,792 people. West Java placed 
the third rank in the province with the highest 
estimated number of patients with cancer in 
Indonesia after Central Java and East Java as 
many as 45,473 people.5

Based on the Decree of the Minister of Health 
Republic of Indonesia (Kepmenkes) Number 
129/Menkes/SK/II/2008 concerning Hospital 
Minimum Service Standards, the waiting time for 
surgery (operation) is a period since the doctors 
decide to do a planned operation (elective) until 
the operation is carried out with the standard 
waiting time less than or equal to two days (≤2 
days).6

The waiting time for surgery in Dharmais 
Cancer Hospital Jakarta is 5.39 days,7 while it can 
take 3–6 months in Dr. Hasan Sadikin General 
Hospital (RSHS) Bandung.8 It showed that the 
minimum service standards stipulated by the 
Ministry of Health have not been fulfilled yet. 
The waiting time for surgery among breast cancer 
patient in Norway began decreasing from 2011 
and 2014 after using the cancer patient pathway 
(CPP) that can be described as a set maximum 
days’ patients experienced from the hospital 
receives the referral to the first specialist visit, to 
a clinical decision and to start of treatment.9

Many children wait too long for surgery in 
Canada. Specific attention is required, particularly 
in dentistry, ophthalmology, plastic surgery, and 
cancer care. Improved access may be realized 

with the use of national wait-time targets.10 
This research aimed to provide an overview of 
average waiting time in cancer surgery patients, 
to analyze the influencing factors, and to acquire 
optimal queueing models.

Methods

This research used a mixed method of qualitative 
and quantitative with a cross-sectional design. 
The quantitative method was implemented by 
doing observation and survey techniques to get 
information about waiting time and factors that 
affect surgical waiting time. The survey instrument 
was developed with 19 questions about medical 
staff, management, and hospital facilities, 
health insurance, and patient conditions. The 
dimensions included in the questionnaire listed 
in Table 1.

The response was obtained from 207 cancer 
patients consecutively sampling at West Java 
Provincial Al-Ihsan Regional General Hospital 
from October to December 2016. The samples 
accomplish inclusion criteria: 1. National Health 
Insurance patients with cancer diagnose, 2. 
operative action with a referral, 3. the patient 
was in the hospital at the time of the study, and 
4. patients who were willing to be a respondent.

The three-point Likert response format 
(ranging from good=3, fair=2, and poor=1). The 
data analysis used partial least squares (PLS) to 
analyze factors influencing the operation waiting 
time.

The qualitative method used interviews 
and focus group discussions to understand 
information about the surgery queue. The 
qualitative method used purposive sampling 
in specific target groups that were capable of 
providing the needed information was from 18 
people. They were medical doctors, surgeons, 
oncologists, anesthesiologists, nurses, hospital 
managers (director/vice director, head of ward 
services, head of outpatient services, and hospital 
staff).

The discussion starts with the average waiting 
time in the hospital and tries to find the causes of 
long waiting time in cancer patients. The results 
are categorized into four categories: medical 
staff, management, and hospital facilities, 
health insurance, and patient conditions. This 
study had approved by the Health Research 
Ethics Committee of the Faculty of Medicine, 
Universitas Padjadjaran, Bandung, Indonesia, 
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through the issuance of the ethical clearance 
number: LB.04.01/A05/EC/335/XI/2016.

Results

The waiting time for elective surgery at 
referral hospital was calculated based on three 
parameters; (1) the date of the first visit to the 
hospital as a patient, (2) the approval date of 
surgery from the oncologist, (3) and the date of 
surgery. Based on the three parameters, patient 
waiting times obtained: the waiting time for the 
operation (calculated from the approval date of 
operation to the time of operation, and the total 
patient waiting time (calculated from the first 
date of registering as a patient until the time 
of surgery). The waiting time for surgery and 
the total patient waiting time in the West Java 
Provincial Al-Ihsan Regional General Hospital 
were 32-days and 63-days, respectively.

Based on the national standards set by 
Kepmenkes Number 129/Menkes/SK/II/2008, 
the surgery waiting time indicator does not meet 
minimum service standards.6 The confirmatory 
factor analysis (CFA) is used to evaluate the 

causality relationship between indicators and 
latent variables shown in the convergent validity 
measure. Convergent validity was seen from 
the assessment of the validity and reliability of 
measurements.11

Based on Table 2, it can be seen that all the 
factors in each construct of medical staff (TM), 
management and hospital facilities (MRS), health 
insurance (HL), and patient condition (PAS) have 
a loading factor, λ≥0.5. It shows that all factors 
are valid, while CR values were >0.7 and VE>0.5. 
It indicates that all the variables were reliable.11

The evaluation of convergent validity is the 
evaluation of the average variance extracted 
(AVE) value. AVE results on each construct were 
above 0.5, so it concluded that the construct had 
a good convergent validity.12

Analysis of structural models among variables 
formed from the measurement models. In this 
research, there are four exogenous variables and 
one endogenous variable. Exogenous variables 
are medical staff (TM), management and hospital 
facilities (MRS), health insurance (HEALTH), 
and patients (PASIEN). Furthermore, the 
endogenous variable included in this research 

Table 1 Questionnaire Dimensions

Medical staff
1 Number of surgeons in the hospital
2 Number of oncologist surgeon in the hospital
3 Number of anesthesiologist in the hospital
4 Number of nurse in operating theatre
5 Number of nurse in oncology clinic
6 Oncological clinic services in a week
7 Duration of service in oncology clinic
8 Ratio of patient and surgeon 

Management and hospital facilities
1 Numbers of inpatient ward for cancer patient
2 Numbers of operating room theater
3 Availability of diagnostic equipment for cancer patient
4 Accessibility of admission for outpatient of cancer patient
5 Accessibility of admission for inpatient ward of cancer patient
6 Operational time of operating theater
7 Ratio of patient and number of inpatient ward

Health insurance
1 Accessibility of referral document to hospital
2 Accessibility of health insurance administration process

Patient conditions
1 Urgency of surgery based on patient condition
2 Physical condition and comorbid in cancer patient that affected the operating schedule
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is the surgical waiting time (WT) variable. The 
complete relationship between the variables in 
this research is described in Figure.

The testing of structural models is carried out 

by testing the significance of each parameter. 
The test was carried out by comparing t statistics 
with t tables (at a 5% significance level) and then 
looking at the R2 value, a goodness-fit model test—

Table 2 CFA Validity and Reliability
Latent Variable Manifest Variable λ λ2 e CR VE

TM TM1 0.637 0.637 0.363 0.94 0.7
TM2 0.696 0.696 0.304
TM3 0.770 0.770 0.230
TM4 0.699 0.699 0.301
TM5 0.796 0.796 0.204
TM6 0.781 0.781 0.219
TM7 0.779 0.779 0.221
TM8 0.668 0.668 0.332

MRS MRS1 0.789 0.789 0.211 0.96 0.8
MRS2 0.829 0.829 0.171
MRS3 0.870 0.87 0.130
MRS4 0.770 0.77 0.230
MRS5 0.774 0.774 0.226
MRS6 0.757 0.757 0.243
MRS7 0.778 0.778 0.222

HL HL1 0.902 0.902 0.098 0.94 0.9
HL2 0.885 0.885 0.115

PAS PAS1 0.858 0.858 0.142 0.91 0.9
PAS2 0.856 0.856 0.144

Figure Model of the Surgical Waiting Time
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the parameter coefficient test listed in Table 3.
The parameter coefficient of each exogenous 

latent variable was negative, meaning that 
there was an un-directional influence on WT. If 
TM increases by 1 unit, it will decrease WT by 
0.201; if MRS increases by 1 unit, it will decrease 
WT by 0.226; if HEALTH increases by 1 unit, 
it will decrease WT by 0.137; if the PATIENT 
increases by 1 unit it will decrease WT by 0.279. 
R square value of 0.568 showed that TM, MRS, 
HEALTH, and PATIENT were able to explain 
the WT construct variable as many as 56.8%, 
and other constructs indicated the remaining as 
many as 43.2% besides TM, MRS, HEALTH, and 
PATIENT.

The effect of each variable partially and 
simultaneously is presented in Table 4. Based on 
Table 4, the obtained t value of TM, MRS, and 
PATIENT variables were 2.582, 46.00, and 3.928. 
Because the t value for each of these variables was 
greater than the t table (t table with a significance 
of 5% of 1.96), it concluded a significant influence 
of each variable was TM, MRS, and PATIENT 
on WT. The HEALTH variable had a statistical 
t value as many as 1.562 because the value was 
lower than 1.96, meaning that there was no 
significant effect of HEALTH on WT. 

Based on the simultaneous calculation test, it 
obtained that the F value (32.2130) was >F table 
(2.465). It indicated that TM, MRS, HEALTH, 

and PATIENT had a significant effect on waiting 
time (WT).

Based on Table 5, medical staff (TM) influence 
the surgical waiting time (WT) was 13.0%, and 
management and hospital facilities (MRS) was 
15.6%. While the influence of health insurance 
(HEALTH) was 8.6%; the influence of patient 
condition (PATIENT) was 19.6%, and the total 
influence of the variables on waiting time was 
56.8%.

Discussion

The waiting time for cancer surgery in the West 
Java referral hospital has not met the Ministry 
of Health's minimum hospital standard, which 
is ≤two days. At present, the number of surgical 
oncologists is only one; this is still lacking because 
the number of oncology patient visits to the clinic 
is quite high, with only three times per week of 
polyclinic service days. The number of inpatient 
rooms (beds), specifically surgery inpatient 
rooms with a total number of 52 beds, also causes 
the waiting time of surgery for cancer patients.

Based on the results of PLS analysis, the 
patient's condition factor is the most substantial 
value on waiting time because it has the most 
significant influence on cancer patient waiting 
time as much as 19.6%. Observations made, 
and interviews with respondents indicated 
that the patient's condition is essential because 
the operation can be canceled if the patient's 
physical condition is getting worse. The medical 
preparation for each patient is different depending 
on the level of complexity of the operation and the 
risk of patient anesthesia. Patients with multi-
morbidity had a longer time to surgery than those 
without comorbidity among colorectal cancer 
patients in Spain.13

Several factors that cause changes in elective 

Table 4 Partial and Simultaneous Effect of Variables to Waiting Time 

Partial Effect λ T-Statistics Conclusion

TM → WT −0.201 2.582 Significant
MRS → WT −0.226 4.600 Significant
HEALTH → WT −0.137 1.562 Not significant
PATIENT → WT −0.279 3.928 Significant

Simultaneous Effect R2 F Value
TM, MRS, HEALTH, and PATIENTS → WT 0.568 32.2130

Yuli Susanti et al.: Factors Affecting Surgical Waiting Time in Cancer Patients at Referral Hospitals of West Java Province

Table 3 Parameter Coefficient
Dimension λ T-statistics R2

TM → WT −0.201 2.582 0.568
MRS → WT −0.226 4.600
HEALTH → WT −0.137 1.562
PATIENT → WT −0.279 3.928

Note: significant at the 0.05 level of significance, t table=1.96
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surgery schedules are the patient's clinical 
condition and still need another examination.14 
Coordination of imaging and clinical care 
reduces wait times in patients with abnormal 
screening mammograms and symptomatic breast 
presentations.15 In this research, respondents 
said that the patient's medical preparation did 
not significantly influence the waiting time for 
elective surgery. Medical preparations that 
must be passed by patients can usually be 
completed in one day. Patient characteristics, 
tumor biology, and stage do not influence time 
intervals from diagnosis to surgical treatment 
in breast cancers.16 However, there are still 
incidents when the surgery is canceled due to a 
decreased physical condition of the patient. It 
is an event that cannot be avoided or predicted. 
Prioritizing patients on the waiting list is usually 
carried out in two ways: assigning a priority 
score to each patient and categorizing patients 
into several priority classes with different service 
time targets. The development of homogenous 
waiting groups (HWG) is a promising tool for 
improving patients' prioritization of waiting to 
see a specialist or to receive a diagnostic test.17 
Shorter wait times for most treatments for 
postmenopausal women diagnosed in the Breast 
Assessment Centre (BAC) further supports that 
women with an abnormal mammogram should 
be managed through organized assessment.18 

The second factor influencing the waiting time 
of surgery for cancer patients in referral hospital 
is management and hospital facilities (MRS) as 
many as 15.6%. The facility factor, especially the 
number of beds in the inpatient room, was still felt 
poor by both patients and hospital staff. Queues 
occur in the admission department. Currently, 
the hospital does not have a hospital management 
information system, so confirmation of the 
availability of inpatient rooms and the operating 
room is manually handled, thereby increasing 
waiting times. The number of beds available is 52 
beds for surgical care. Inpatient rooms still have 
to adjust the needs of the class of patients' rooms. 
Currently, the most significant number is class 3 
inpatient rooms, whereas overall national health 
insurance patients are treated in class 1 and class 
2 rooms. 

The third factor that influences waiting time 
is the number of medical staff as many as 13%. 
Currently, the hospital only has one oncologist. 
Admittedly, this is not sufficient considering 
that the hospital is one of the Referral Hospital, 

so the low number of oncologist influence the 
length of waiting time. Hospital managers must 
quantify appropriate service capacity to meet the 
patient demand, balancing system utilization, 
and patient's wait time.19 Long waiting queues 
are symptomatic of inefficiency in-hospital 
services. Adding several doctors can effectively 
achieve optimal performance in the outpatient 
department at Anglo Gold Ashanti Hospital.20 
The implementation of nurse navigation for 
breast cancer patients is effective in reducing wait 
times for surgical treatment in Canada.21

Another factor that influences surgery wait 
time is health insurance. Patients with statutory 
insurance are more likely to report long waiting 
times for examinations, discharge, and to speak 
with the physician than private insurance 
holders.22 State-level Medicaid policies (joint 
federal-state program covering health care 
services to low-income population) and patient 
characteristics can affect receipt of timely surgery 
among Medicaid beneficiaries with breast 
cancer.23 In Indonesia, the form of compulsory 
or statutory health insurance is the JKN-BPJS 
participant. 

The administration of national insurance 
(BPJS) participants considered having an effect 
on 8.6% on the waiting time of cancer patients' 
surgery in this hospital. In general, the referral 
administration requirements were considered 
quite good and easy by most respondents. There 
are administrative differences that must be 
completed by BPJS patients, namely the Surgery 
Proof Letter file. The stipulation of this policy 
is carried out to minimize the cancellation of 
essential operations before enacting the policy. 
The waiting time for the emergency operation is 
also associated with informed consent from the 
family or the insurance, human resource, and the 
equipment of operation.24 

The number of nurses and specialist surgeons 
positively influence waiting times.25 Based on 
the observation, the surgical oncologist is only 
one person and felt still lacking, but this was 
considered less important by respondents in 
influencing waiting times because five general 
surgeons at the hospital could still do cancer 
surgery. 

    The availability of sufficient human resources 
and followed by high-quality professionals 
following their functions and duties is one 
indicator of an effective and efficient hospital 
success. The lack of HR in the Central Surgical 
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Installation can affect the service process to 
patients, which results in suboptimal service to 
patients. The problem of the number of human 
resources that are not following needs can affect 
waiting times. Lack of human resources has 
resulted in the delay of surgery and disruption 
of processes in the operating room.26 According 
to observations and interviews conducted by 
the research team, the lack of human resources 
influences waiting time, but it is not significant.

Conclusion

Based on the formulation of the problem, the 
results of the study, and the discussion presented 
earlier, the conclusions can be drawn as follows: 
the waiting time for cancer surgery on national 
health insurance (BPJS) patients at west java 
referral hospital are 32 days, the factors that 
influence the waiting time for cancer surgery 
was the condition of patients (19.6%), hospital 
facilities and management (15.6%), medical 
personnel (13%) and health insurance (BPJS). 
The optimal queuing model to reduce operating 
WT in West Java Referral Hospital is by adding 
inpatient beds, surgical oncologists, and creating 
an online system for registration and confirmation 
of inpatient and operating room readiness.
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