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Abstract
Background: The cost of maternal complications is considered as an important factor hindering the utilization of 
maternal health care services. However, information of estimate of spending on maternal complication was lacking. 
This study was aimed to estimate the cost of maternal complications and associated factors among mother’s attending 
Hawassa public hospitals, Sidama Regional state, Ethiopia.
Methods: A cross-sectional study design was conducted among 348 randomly selected mothers attending public 
hospitals in Hawassa from November 15 to December 15, 2021. Data was coded and entered into Epi Data version 
3.1 and exported to STATA version 16.0 for analysis. Simple and multiple linear regression analysis was done. 
Correlation coefficient along with 95% CI was used to present the finding and p < 0.05 was used to declare statistical 
significance.
Results: This study found that total median cost of maternal complications was 4895.5 (IQR = 3779) ETB. The total 
median direct medical cost was 1765.5 (IQR = 1649.5) ETB. Number of days absent [(R = 0.028; 95% CI: (0.023, 0.033)], 
distance from facility [(R = 0.001; 95% CI: (0.000, 0.002)], site of laboratory diagnosis [(R = 0.230; 95% CI: (0.140, 0.320)], 
number of laboratory test conducted [(R = 0.045; 95% CI: (0.021, 0.069)] were found to be significance predictors of 
maternal complications costs.
Conclusions: Total median cost of maternal complications in current study was high. Respondents’ site of diagnosis, 
number of days missed from work, number of laboratory tests, and distance from hospitals were independent predictors 
of maternal complications cost. Thus, we will recommend governments to introduce strategies that specifically help 
mothers with maternal complications.
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Introduction

Any sickness or injury that develops during pregnancy, 
childbirth, or is connected to either of those events is 
referred to as a maternal complication. It involves 
obstructed labor, infection, unsafe abortion, hemorrhage, 
and eclampsia.1–3 It is well acknowledged that emergency 
care is a crucial and useful component of obstetric treat-
ments used to prevent maternal problems. However, stud-
ies show that inadequate care is one of the main causes of 
high rates of morbidity, death, and the expense of 
complications.1,2

Despite significant progress in recent years, the world-
wide maternal mortality ratio (MMR) remains unaccept-
ably high.4 Around 800 women worldwide pass away 
every day as a result of complications during pregnancy or 
childbirth. The primary causes of death and disability 
among women in poor nations are problems related to 
pregnancy and delivery. A total of 295,000 women died in 
2017 from complications connected to pregnancy and 
childbirth; 94% of these deaths took place in low- and 
middle-income countries, with Sub-Saharan Africa 
accounting for almost two-thirds (196,000) of maternal 
deaths. Ethiopia has one of the worst maternal mortality 
rates in Sub-Saharan Africa, at 412 deaths per 100,000 live 
births.2,5,6

The majority of complication in Ethiopia are caused by 
a lack of access to expert care and institutional delivery. 
Poor care quality is also associated with high rates of mor-
bidity, death, and the expense of maternal complications.7 
Obstetric hemorrhage, sepsis, anemia, hypertensive disor-
ders of pregnancy, and dystocia (obstructed labor) have 
been identified as the main causes of maternal 
near-misses.3,8

It might be challenging to use hospitalized maternal 
health care services due to the financial burden that mater-
nal complications place on families. The financial conse-
quences of maternal complications might take many 
different forms. First, poor health is probably linked to 
greater out-of-pocket (OOP) medical care costs, which 
depletes household finances. Second, poor health may 
result in a loss of labor and, as a result, a reduction in 
household income.9,10 Any expense incurred as a result of 
maternal concerns affects the overall amount typically 
spent by household members. Therefore, expenses result-
ing from health shocks that only affect one family member 
can have an impact on the wellbeing of other family mem-
bers.9,11 Despite the fact that maternal health care are free, 
women just pay large expenditures when complications 
develop, and they risk incurring catastrophic health costs, 
according to the findings of a study done in northern 
Ghana.11 A study conducted in Ethiopia found that spend-
ing on maternal complications is closely connected to pov-
erty.7 The cost of treating a Maternal Complication is 
influenced by a number of factors, including direct 

medical costs (registration, consultation, laboratory test, 
drugs, transportation, and other related expenses), non-
medical direct costs (Transportation and food), costs 
incurred indirectly (absenteeism), delivery method.9,11

Ethiopia’s government enacted an exemption policy 
that guarantees free maternity healthcare from public pro-
viders. Organizing and mobilizing the Health Development 
Army at all levels to promote behavioral change, distribut-
ing ambulances to all districts in Ethiopia, providing free 
maternity services at various health care levels, training 
human resources and equitable placement of health profes-
sionals in health facilities, and providing adequate drugs, 
medical supplies, and equipment are just a few of the 
actions taken so far. Despite these efforts, the expense of 
treating a maternal complication at the national level 
remains considerable.5,7 Reliable estimates of spending on 
treating maternal complications are necessary for efficient 
budgeting and decision-making in the health-care system, 
but data on the cost of maternal complications in Ethiopia 
is limited. As a result, this study attempted to address this 
gap by assessing the overall cost and factors related with 
the expenditures associated with running the treatment of 
maternal complication at Hawassa public hospital, Sidama, 
Ethiopia.

Methods

Study area and period

This study was conducted in Hawassa University 
Comprehensive Hospital, Adare General Hospital and 
Tula Primary Hospital, Sidama Regional State, Southern 
Ethiopia. These three public Hospitals were selected pur-
posively. The Hospitals found in Hawassa city which is 
located 275 km away from the Addis Ababa, capital city of 
Ethiopia. In addition to these public hospitals the city has 
six private hospitals, seven health centers, 47 private clin-
ics and 15 health posts. The study period was from 
November 15 to December 15, 2021.

Study design

An- institutional based cross-sectional study design was 
conducted.

Population and eligibility criteria

All mothers admitted to Hawassa University Comprehensive 
Hospital, Adare General Hospital and Tula Primary 
Hospital to seek service for maternal complications were a 
source population, while all eligible mothers diagnosed 
with maternal complication and obtained service from 
Hawassa University Comprehensive Hospital, Adare 
General Hospital and Tula Primary Hospitals were included 
in the study. Pregnant laboring and delivered mothers who 
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were diagnosed with maternal complications at the public 
hospital during the data collection period were included in 
the study. However, mothers who were referred from the 
private health facilities after getting partial and full treat-
ment were excluded.

Sample size determination and sampling 
techniques

The sample size was estimated using a single population 
mean formula with an assumption on normal distribution 
95% of all data points will be within +2 SD from the mean 
with margin error of 5%.

Based on these assumptions, the sample size was esti-
mated by the formula shown below.
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After adding 5% for non-respondents, the calculated final 
sample size was given as 347. All mothers (348) diagnosed 
with maternal complications during the study period were 
included to increase the precision of the study as well as to 
have a better estimate of the magnitude of the cost of 
maternal complications. The sampling frame was devel-
oped from the record by assigning ID numbers for all 
MRNs and a simple random sampling techniques was used 
to recruit the study participants.

Data collection procedure and instruments

Data were collected using a structured questionnaire that 
was adopted from different literature.4,11–13 The question-
naire was prepared in English and translated to Amharic 
and then back to English to check for its consistency. The 
questionnaire contains four parts. Socio-demographic 
characteristics, clinical status, time spent to traveling to the 
antenatal clinic as well as transport times, and distance 
from the facility to home in km or minute, and medical 
costs (direct medical cost and non-medical cost).

Five BSs nurses for data collections and two BSc nurses 
for supervision recruited and 1 day training about the over-
all objective of the study was given. Data was collected 

from participants through face-to-face interviews. The 
data collectors were responsible for interviewing all moth-
ers who met the selection criteria and were willing to par-
ticipate in the study.

Variables and measurements

Cost of maternal complications was the dependent vari-
able of this study. The maternal complication is when the 
mothers develop at least one of the following; hemorrhage 
(Abortion, Antepartum hemorrhage, Post-partum hemor-
rhage, Ectopic pregnancy), preeclampsia, sepsis, ruptured 
uterus, and prolonged labor.14,15 Cost of maternal compli-
cation was measured from direct medical cost and non-
medical costs. For this specific study, direct medical cost 
was measured from patient’s perspective which includes 
the costs of diagnosis/laboratory and treatment costs.7,16 
Direct non-medical costs included all food purchases, 
lodging for the patient and her caregiver during the health-
seeking process, and transportation to and from the hospi-
tal.7,11 The summation of costs from all resources utilized 
was considered to comprise all medical costs for women 
per month.

Data quality control

To assure the quality of data, the following activities were 
done before the starting of actual data collection. The 
questionnaire was translated to Amharic and translated 
back to English to check for consistency. Pretesting was 
carryout on 5% of the sample size in the Kuyera referral 
hospital. The training was given to the data collectors and 
supervisors before data collection. Collected data was 
checked for its completeness and clarity daily. Close fol-
low up and supervision by supervisor and investigator 
throughout the data collection process were undertaken.

Data processing and analysis

Data were cleaned and coded before entry and entered Epi-
data version 3.2 and exported to STATA version 164.01 for 
data cleaning and analysis. Descriptive statistics like per-
centage, frequency, mean median, standard deviation and 
IQR were undertaken to show a pregnancy-related cost of 
complications. By adding up the money spent on the com-
plications during treatment follow up, the total cost of 
maternal complications was calculated. To identify factors 
independently associated with the outcome variable, sim-
ple linear regression with a p-value < 0.25 was initially 
used. Multiple linear regression analysis was then used to 
control the effect of confounding. A p-value of <0.05 with 
a 95% confidence interval was used to determine statistical 
significance.

The basic assumptions for the linear regression model 
were checked. Those assumptions include: A linear rela-
tionship exists between the independent variable and 
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dependent variable (checked by scatterplot), little or no 
multicollinearity between variable (checked by variance 
inflation factor values), normality of the data (checked by 
histogram or a QQ Plot), No auto-correlation (checked by 
plotting), Homoscedasticity (scatterplot with the residuals 
against the dependent variable) and No Hidden or Missing 
Variables.

Ethical approval and consent to participate

The study was approved by the Institutional Health Research 
Ethics Review Committee (Ref no: IHRERC/195/2021/
YYY) of College of Health and Medical Sciences, Haramaya 
University, Ethiopia. Before data collection, the study par-
ticipants were informed clearly about the objective, benefit, 
and rights to participate or refuse or withdraw from the 
study. Their privacy was respected and confidentiality was 
maintained throughout the research process by giving 
codes for participants and omitting the names of the 
respondents. The informed voluntary consent with a writ-
ten signature was obtained upon the agreement. The pri-
vacy and confidentiality of the participants were assured.

Results

Socio-demographic characteristics

The study enrolled 348 mothers with maternal complica-
tion, resulting in a 100% response rate. There were 39.4% 
Sidama ethnic background and 52% protestant religion 
followers among the total 348 respondents interviewed in 
the study. The majorities, 92.8% of the participants were 
married and 44.5% were house wife. Four out of five par-
ticipants were urban residents, and the mean (±SD) age of 
respondents were 27.82 ± 6.294 (±SD) years. Three fifth 
of the participant had an income of <1000 birr per month, 
with the overall median of income of 500 ETB (Table 1).

Clinical and obstetrical characteristics of the 
study participants

Among the participants admitted to the hospitals with 
maternal complications, more than quarter (26.4%) were 
diagnosed with hemorrhage and three-fourth of the partici-
pants were delivered by C/Ss, almost all (97.6%) of moth-
ers were newcomers and 2.4% have repeated hospitalizations 
due to their current maternal complications. Around 70.7% 
of the participants were multigravida and 29.3% multipa-
rous (Table 2).

Other complications includes: PROM, Hyperemesis gravid 
a, Uterine rapture, Polyhydaminus,and, Oligohydaraminus.

Hospital service-related factors

The average number of laboratory tests conducted for the 
study participants (N = 348) were four (IQR = 3), the  

number of days missed at work as a result of a complica-
tion was eight (IQR = 10), the number of ANC follow up 
was five (IQR = 3), the average distance from the hospital 
was 25 (IQR = 34) kilometer, the average traveling 3.58 
(IQR = 3.44) hours and waiting time was 0.8 (IQR = 1.65) 
hours. More than half (55.5%) of the participant were 
diagnosed in the hospital and (44.5%) was diagnosed out 
of the hospital (Table 3).

Costs for maternal complications

In this study, the median total cost of maternal complica-
tion was 4895.5 ETB (US$97.91). Direct medical cost 
accounted for most of the total costs which was ETB 
4807.5 (IQR: 3848.5) or US$96.17.

The median total direct medical cost of complication 
treatment was 1765.50 (IQR = 1649.5) ETB for all patients 
and, the median direct costs of the investigation was ETB 
164 (IQR = 650). The median total direct medical costs 
spent for medication was ETB 1450.00 (IQR = 1257.5).

The median total direct non-medical costs were ETB 
2840 (IQR = 2470). The direct non-medical cost includes 
transport costs (median, ETB 250(IQR = 225), bed /accom-
modation costs (median, ETB 300 (IQR = 555), food and 
drink ETB 1500 (IQR = 1685) and cost for a nutritional 
supplements ETB 490 (IQR = 450) (Table 4).

According to the finding of the current study, the 
median total cost was ETB 4550.5. When costs were bro-
ken down by type of complication, women who experi-
enced uterine and premature rapture of membrane spent 
more ETB 6838 (IQR = 2356.1) than those who experi-
enced other types of complications. Women who had 
obstructed labor paid the least with ETB 3245; 
IQR = 2124.3.

Factors predicting the cost of maternal 
complications

Simple linear regression was performed to assess the 
crude/bivariate associations of each independent and 
dependent variable thereby estimating crude/unadjusted 
regression coefficient (β) with 95% CI. Accordingly, age, 
income, household income, type of visit, site of diagnosis, 
gravidity, parity, no of ANC follow up, distance from the 
hospital, waiting time, no of laboratory test and no of days 
missing from work were showed p-value < 0.25 with the 
cost of maternal complications. Consequently, these vari-
ables were selected to multivariable analysis.

Multiple linear regressions were run to control for con-
founding factors by estimating the adjusted regression 
coefficient (β) with 95% CI. In multivariable linear regres-
sion analysis variables including site of laboratory diagno-
sis, number of laboratory test, number of days absent from 
works and distance from hospital were found to be signifi-
cantly associated with the cost of complication. The cost of 
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maternal complication increases by 2.8% as the number of 
the mothers absent from work increase by one unit 
[R = 0.028; 95% CI (0.023, −0 0.033)]. Moreover, the cost 
of maternal complication increases by 4.5% as the number 
of laboratories requested increases by one unit [R = 0.0451; 
95% CI (0.021, −0 0.069)]. It is founded that one unit kilo-
meter distance increase the cost of complication by 0.1% 
[R = 0.001; 95% CI (0.0002, −0.002)]. Mothers who diag-
nosed laboratory test out of the hospital (private hospital) 
had 23.0% more expense compared to mothers who diag-
nosed in the hospital [R = 0.230; 95% CI (0.140, −0.320)] 
(Table 5).

Discussion

This study was conducted to estimate the cost of maternal 
complications and associated factors among mothers 
attending Hawasa public hospitals, Sidama Regional State, 
Ethiopia. In this study, the overall median cost of maternal 
complication was (median = US$97.91 or ETB 4550.5). 
Site of diagnosis, transport modality, number of laboratory 
test, number of days absent from works and distance from 
hospital were found to be significantly associated with the 
cost of complication.

The overall median cost of maternal complication in 
this study was (US$97.91 or 4895.5 birr). This amount 

Table 1. Socio-demographic characteristics of mothers with complications attending Hawassa public hospital from November 15 
to December 15, 2021 (N = 348).

Variables Category Frequency (n = 348) Percentage (%)

Age in years 16–21 59 17
22–27 118 33.9
28–33 106 30.4
34–39 41 11.8
40–45 24 6.9

Marital status Married 323 92.82
Single 25 7.18

Residence Urban 281 80.7
Rural 67 19.3

Ethnicity Sidama 137 39.4
Oromo 109 31.3
Amhara 32 9.2
Wolaita 34 9.8
Gurage 13 3.7
Others 23 6.6

Occupation House wife 155 44.5
Farmer 18 5.2
Government employee 54 15.5
Private employee 24 6.9
Merchant 54 15.5
Student 34 9.8
Daily labor 9 2.6

Education No formal education, 37 10.6
Unable to read and write 19 5.5
Primary education (1–8 grade) 130 37.4
Secondary education (9–12 grade) 106 30.5
College and Above. 56 16.1

Religion Muslim 76 21.8
Orthodox Christian 80 23
Protestant 181 52
Catholic 8 2.3
Other (specify 3 0.9

Income in ETB <1000 219 62.9
1001–3000 70 20.1
3001–5000 44 12.7
5001–9000 15 4.3

Other religion includes Apostle, Adventist, Jehovah, and Wakefeta.
Other ethnicities include Kembata, Konso, Halaba, Gedio, Selte, Kefa, and Burji.
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exceeded the cost of a maternal complication in Northern 
Ghana and Central Kenya, which were (US$32.03, and 71 
US$).11 One reason for this could be the country’s present 
inflation, and another could be that many mothers in this 
study go outside of public health facilities for laboratory 
and medication services. However, this is lower than a 
study conducted in Northern Ethiopia, Uttar Pradesh and 
Northern Nigeria (US$176.78, US$155 and US$99.7,10 
The possible reason for this might be due to the difference 
of complication types, because depending on types of 
complication lengths of stay in hospital increase, this cause 
increases in cost of maternal complications.

According to the findings of this study, the median 
direct medical cost was US$ 35.01. This finding was 
greater than prior studies in Northern Ghana and rural 

Ethiopia (Butajira), which were (US$8.68, US$26.83, and 
US$7.30).11,17 But lower than a study done in Mekelle, 
Ethiopia which was US$120.23.7 This may be due the dif-
ference between availability of drag and laboratory service 
at health facility of study area.

The medians of direct non-medical cost for this study 
was ETB 2800 or US$ 56 these result is higher than study 
conducted in northern Ethiopia which was US$21.7 This 
may maybe due to current inflation in Ethiopia.

In this study the distance to health facility was founded 
to be significantly associated with cost of maternal compli-
cation. Cost of maternal complication was high for moth-
ers who came from long distance compared with mothers 
who come from short distance. Other studies in northern 
Ethiopia support the current study by reporting statistically 
significant association with the cost of treating complica-
tion.7 This is since transportation cost increase with dis-
tance and mothers who come from long distance also 
expose for more cost such as bed/accommodation, food 
and drink costs.

Another Significant factor observed to influence cost of 
maternal complication was number of laboratory test 
requests; those who had more laboratory test requests had 
higher complication costs. Other studies in northern 
Ethiopia and Nigeria support this study, which found that 
the cost of a patient’s complication was higher for mother 
who requested more laboratory tests.7,10 The possible rea-
sons for this might be due to the mothers were paying for 

Table 2. Clinical and obstetrical characteristics of maternal complications attending Hawassa public hospital from November 15 to 
December 15, 2021 (N = 348).

Variables Category Frequency Percentage

Visit type New 340 97.7
Repeat 8 2.3

Types of complication Preeclampsia/Eclampsia 89 25.6
Obstructed labor 84 24.1
Hemorrhage 92 26.4
Sepsis 37 10.6
Abortion 12 3.4
Other 34 9.8

Modes of delivery Caesarian section 257 73.9
Spontaneous vaginal delivery 80 23
Vacuum delivery 5 1.4
Forceps delivery 6 1.7

Previous hospitalization Yes 9 2.6
No 339 97.4

Gravidity Primigravida 102 29.3
Multigravida 246 70.7

Parity Zero 5 1.4
One 116 33.3
Two 82 23.6
Three 66 19
Four 32 9.2
Five and above 47 13.4

Table 3. Characteristics of health service utilization of 
mothers with maternal complications in Hawassa public 
hospital, 2021 (N = 348).

Variables Median IQR

Number of laboratory test 4.00 3.00
Days absent work 8.00 10.00
Waiting times in hour 0.8 1.65
Traveling time in hour 3.58 3.44
Distance from hospital in km 25 34
Frequency of ANC follow-up 5.00 3.00
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laboratory when they go outside of the hospitals as well as 
for transportations of the sample.

When compared to patients who did not miss work due 
to a complication, patients who missed work increased the 
cost of complications. This is consistent with the research 
conducted in Ethiopia and Nigeria.7,10 The possible rea-
sons for this could be that mothers who are absent from 
work are assumed to be very ill, need greater follow-up, 
medication, and hospitals. Another explanation could be 
that patient absences cause missed production and hence 
increase indirect costs.

Place of diagnosis was another factor of cost of mater-
nal complications. Mothers who diagnosed outside of the 
hospital had increased the cost of maternal complication 
compared to their counterpart. This findings is in line with 
the studies conducted in Mekele northern Ethiopia, Ghana, 
and Uttar Pradesh, India.7,12 This might be mothers who 
diagnosed out of hospital were likely to expense for labo-
ratory and for transportations of the sample.

Limitations of the study

The limitations of this study were recall bias might be 
overestimated or underestimate the results. The other limi-
tation of the study was that the study was carried out only 
in public health facility, Intangible and non-medical costs 
are not included in the study which might lessen or over-
ride the burden of the cost of maternal complication.

Conclusion and recommendation

Conclusion

Respondents’ site of diagnosis, number of days missed 
from work, number of laboratory tests, and distance from 
hospitals/facility were independent predictors of maternal 
complications cost. Based on the finding of this study the 
overall median cost of maternal complications was higher 
than four times the monthly minimum salary which was 
very difficult for many households. In Ethiopia, a 

Table 4. The median direct and indirect medical costs of maternal complications in Hawassa public hospitals South Ethiopia, 
(N = 348).

Types of cost Median (IQR) in ETB Std. Error

Total direct medical cost 1750.5 (1649.5) 90.56
 Laboratory cost 164 (650) 80.21
 Medication cost 1450 (1257.5) 49.30
Total direct non-medical cost 2800 (2470) 114.14
 Transport cost 250 (225) 19.43
 Food and drink cost 1500 (1685) 53.45
 Nutritional supplement cost 500 (450) 32.05
 Other including bed /accommodation cost. 300 (555) 39.73
Total cost 4550.500 (3779) 166.39

1US$ = 50ETB (US Dollar (USD) to Ethiopian Birr (ETB) Historical Exchange Rates on 11th November 2021 (11/11/2021).

Table 5. Factors predicting cost of maternal complications by using multiple linear regression analysis at Hawassa public hospital 
from November 15 to December 15, 2021, (N = 348) Hawassa city, South Ethiopia.

Independent variables
Crude regression 
coefficient (β) [95% CI] p-value

Adjusted regression  
coefficient (β) [95% CI] p-value

Age in year 0.012 0.006 −0.0013 0.824
Income 0.00 0.002 6.83 0.676
Household 0.00 0.001 0.00 0.037
Gravidity 0.038 0.018 0.035 0.342
Parity 0.030 0.095 −0.047 0.238
Types of visits 0.446 0.033 0.815
Number of ANC follow up 0.035 0.025 0.005 0.673
Distance from hospital 0.002 0.00 0.001 0.004
Waiting times 0.015 0.011 0.002 0.636
No. of days absent 0.036 0.00 0.028 <0.001
No. of laboratory test 0.121 0.00 0.047 <0.001
Site of diagnosis
In the hospital ref.
Diagnosis out of the hospital 0.469 0.00 0.236 0.001
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minimum monthly pay is US$22. There should be policies 
and strategies that specifically help complicated mothers, 
policymakers should have to give more emphasis for cost 
of maternal complications. Also, we recommend health 
sector and health professionals should regularly check the 
availability of maternal health drugs, equipment, and labo-
ratory reagents to reduce maternal expenses outside of 
public health facility which increase cost maternal 
complications.
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