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Objectives: to estimate the indirect cost of maternal death from the perspective of society.
Methods: A cost-of-disease study was conducted using the human capital approach, which imputes 

as a productivity cost the lost earnings for each woman due to premature death and the potential 
years of life lost (PYLL) based on life expectancy at birth. All maternal deaths of residents of the 
First Macroregion of Pernambuco that occurred in 2012 and 2017 were included, extracted from the 
Mortality Information System, post investigation and discussed by the Maternal Mortality Comitee. 
PYLLs were calculated, as were costs based on the average nominal per capita income for the region in 
Brazilian currency, Real (R$), later converted to US Dollars (US$) and International Dollars. The cost 
of lost productivity was adjusted by the discount rate (3%) to obtain the net present value.

Results: there were 119 maternal deaths, 59 in 2012, with 2,532 PYLL, with an indirect cost of 
US$ 24,681,888.92. In 2017, there were 60 maternal deaths, 2,395 PYLLs, with an indirect cost of 
US$ 18,326,149.33. Applying the discount rate, the value rose to US$ 31,605,158.76 (2012) and US$ 
23,991,984.31 (2017).

Conclusion: maternal mortality causes high economic losses to society and increases PYLL, 
findings that are relevant to the management of policies aimed at women’s health in the pregnancy and 
postpartum cycle.
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Introduction

Maternal death is a reflection of the absence of the right 
to health in the pregnancy-puerperal cycle, a violation of 
human rights,1 and an individual tragedy that generates 
tangible and intangible costs for society, the health system, 
and, in particular, for families.2

Most maternal deaths occur in the poorest communities 
and are usually due to preventable causes. They occur as 
a result of difficulties in accessing the health care system 
associated with failures in prenatal, childbirth, and 
postpartum care, which are exacerbated by social and 
individual vulnerability. The probability of a woman under 
the age of 15 dying from a maternal cause is 1:51,300 in 
Italy and 1:18 in Sudan.3

Given the severity of the problem, the United Nations 
has included targets for its reduction in international 
agreements, such as the Sustainable Development Goals, 
aiming to achieve a global Maternal Mortality Ratio 
(MMR) of 70 deaths per 100,000 live births (LB) by 2030. 
In 2017, in Latin America, Chile, Uruguay, Costa Rica, 
Mexico, and Cuba had much lower MMRs than Brazil 
(60.0 deaths per 100,000 LBW),4 where estimates for 
2009-2011 in the Northeast, were 80.8 per 100,000 LB 
and, for Pernambuco, 63.3 per 100,000 LB.5

There are many epidemiological studies on maternal 
mortality, but few address the economic dimension, 
relating costs to maternal morbidity and mortality, 
and these are more frequently found in middle- and 
low-income countries.6-9 Economic studies cover both 
tangible and intangible costs. Direct tangible costs relate 
to medical and hospital expenses and non-medical and 
non-hospital expenses, while indirect tangible costs relate 
to economically measurable costs. Intangible costs are 
related to pain and suffering due to loss, usually measured 
in terms of quality of life.10

Indirect costs relate to the time a person was deprived 
of work and leisure due to illness and premature death and 
its impact on the national productive mechanism. These are 
calculated from the perspective of society and also include 
the costs to families. The value of the future income of 
these deceased women is a proxy for their contribution 
to society, assuming that the person could earn a constant 
amount throughout their productive life if they had not 
died prematurely.10

Despite the lack of consensus on the definition and 
methodologies of studies on the cost of maternal health 
services, there is agreement on the calculation of indirect 
productive losses, which should be included in these 

studies. However, these are not uniform.9-12 There are three 
methods for estimating indirect costs: the human capital 
method, recommended by the Brazilian Ministry of Health; 
the friction method; and the Washington Panel method.10 
These economic studies are necessary for the organization 
of women’s health care, empowering managers to plan 
priority interventions on the political agenda, as well as 
social movements in the pursuit of rights. Thus, this study 
aimed to estimate the indirect costs of maternal death from 
the society’s perspective in the State of Pernambuco, in 
the Northeast of Brazil.

Methods

A cost-of-illness study was conducted13 to estimate the 
indirect costs of maternal deaths using the human capital 
approach,10 as defined by the World Health Organization 
(WHO).14 All deaths of women residing in the First Health 
Macroregion of Pernambuco between 2012 and 2017 
were included. This region comprises 71 cities and the 
archipelago of Fernando de Noronha, corresponding to 5.4 
million inhabitants, which represents more than 50% of 
the population in the State in the period, of which 33.7% 
were women of childbearing age (10 to 49 years).15

A total of 119 maternal deaths were identified, 59 in 
2012 and 60 in 2017, in the Mortality Information System 
of the Pernambuco Health Secretariat, already investigated 
by hospital and city epidemiological surveillance and 
discussed by the Maternal Mortality Study Committees 
of the State and the city of Recife, the capital.16

To determine the costs, the potential years of life 
lost (PYLL) were calculated. This study adopted the life 
expectancy for women at the time, which was 70 years 
as a limit, according to the Pernambuco State Database17 
and the human capital approach,10 which imputes the 
cost of each woman’s loss of productivity due to illness, 
disability, or premature death and monetizes these losses 
based on the present value of their income. The value of 
the future income of the victims of death is a proxy for 
the contribution that these women would make to society 
if they were working in full health and with constant 
income.10,12 PYLL is an indicator applied in the comparison 
of causes of premature mortality and was calculated using 
Romeder and McWhinnie’s technique.18

This technique uses an age limit based on the average 
life expectancy of the population, and to estimate the 
PYLL, deaths are organized into five-year age groups 
(10-14; 15-19; 20-29; 30-39, and 40-49 years). Next, 
the midpoint of the groups is calculated by adding the 
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youngest and oldest ages in the group and dividing by 
two. This midpoint is subtracted from the age limit (in 
this case, 70 years old) and the resulting difference is 
the years of life lost in each age group. This number is 
multiplied by the number of deaths in each group, and the 
result is the PYLL.

To allow comparison of PYLL with other studies 
in different countries, the PYLL coefficient or ratio is 
used, which is the ratio between the total PYLL and the 
population of each group per 1,000 or 100,000 women.

To estimate the indirect cost, the indicator selected 
was the average nominal income from all jobs, usually 
received per month by people >14 years of age employed 
in the reference week with income from work, calculated 
by the Brazilian Institute of Geography and Statistics 
based on data from the Continuous National Household 
Sample Survey.19 The value of this indicator for the 
resident population of the Recife Metropolitan Region 
in 2012 (R$1,660.00) and 2017 (R$2,113.50)19 was 
multiplied by the PYLL for the age group. Thus, the cost 
of total productivity loss was calculated per capita and 
by age group of death in the selected years, in Brazilian 
currency, Real (R$).

For international comparison purposes, these costs 
were converted to US Dollars at the Brazilian Central Bank 
exchange rate on the last day of 2012 and 2017 (US$1.00 
= R$2.0435 and R$3.3080, respectively).20 The costs in 
R$ were also converted to International Dollars (Int$) at 
the rates (1 Int$ = R$1.61 in 2012 and R$2.21 in 2017), 
since some countries publish their results in this currency. 
The International Dollar is an indicator used to equalize 
the purchasing power of different currencies around the 
world and uses purchasing power parity (PPP). The PPP 
conversion factor is a price deflator and currency converter 
that eliminates the effects of differences in price levels 
between countries.21

The discount rate was applied to the total indirect cost 
for each year to obtain the future value (FV) in the years 
studied using the formula [FV=CV (1+discount rate)], 
where CV is the current value for the respective years, 
2012 and 2017. This rate is indicated when there is a need 
to compare values at different points in time,11 and the 
result is the net present value of this future cost. Discount 
rates of 5% per year were applied, as recommended by 
MSB,10and 3%, also called the social discount rate, as a 
base case for costs.11

This study was approved by the Research Ethics 
Committee of the Instituto de Medicina Integral Prof. 
Fernando Figueira by opinion No. 2,457,335/2017, with 

certificate of presentation for ethical review (CAAE) No. 
72815317.4.0000.5201.

Results

In the First Health Macroregion of Pernambuco, there 
were 119 deaths in the years analyzed, and the average 
years lost per woman was 43 (2012) and 40 years (2017).

The results for 2012 show that 59 women died from 
maternal causes across various age groups, totaling 2,532 
PYLL and a PYLL coefficient of 0.85/1,000 women. 
The highest number of maternal deaths occurred in 
women aged 20-24, who accumulated the highest PYLL 
(720), with the highest PYLL coefficient (1.74/1000 
women) and the lowest 0.08 and 0.09 for the 40-44 and 
45-49 age groups. The 59 premature deaths from these 
causes corresponded to a loss of productivity worth US$ 
24,681,888.92, with an average loss per death of US$ 
418,333.10 (Table 1).

In 2017, there were 60 deaths, none in the extreme age 
groups (10-14 and 45-49), with 2,395 PYLL and a PYLL 
coefficient of 0.79/1,000 women. The highest number of 
deaths (19) and PYLL (627) were among women aged 35-
39, with a PYLL coefficient of 1.63/1000 women, double 
the total found for the sample analyzed. Deaths of women 
from maternal causes totaled a productive loss of US$ 
18,362,149.33 and an average value of US$ 306,035.82 
per maternal death (Table 2).

Applying a discount rate of 5% in 2012, the cost was 
found to be US$ 27,710,356.69 for the future loss value 
of the 59 deceased women, and with a 3% increase in the 
rate, the value rose to US$ 31,605,158.76. In 2017, with 
a 5% discount, the indirect cost was US$ 20,969,574.53, 
equivalent to future losses, and with the social discount 
(3%), the indirect cost rose to US$ 23,991,984.31. 
Converting the losses from Brazilian Reais (R$) to 
International Dollars (Int$), the result for 2012 was Int$ 
31,327,602.48 and for 2017, Int$ 27,485,063.35 (Table 3).

Discussion

The 119 maternal deaths in the First Macroregion of 
Pernambuco resulted in high PYLL, with greater losses 
in the 20–24 age group in 2012 and the 30–35 age group 
in 2017, highlighting the impact of premature death 
among women of productive age. The value of the loss of 
productivity was higher when expressed in Brazilian Reais 
(R$) than in US Dollars (US$), reflecting the devaluation 
of the Brazilian currency during the period. The variation 
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Table 1

Maternal deaths by age group, potential years of life lost (PYLL), PYLL coefficient (1,000 women aged 10–49), and total indirect cost and cost per 
maternal death in Brazilian Reais (BRL) and US Dollars (USD). I Macroregion, Pernambuco, 2012.

Age 
group 
(years)

Midpoint 
CI*

Number 
of deaths

Remaining 
years1 PYLL

Average 
PYLL/
death  

Female
populationa

PYLL
coefficient/

1000 women

Indirect costb

(R$)
Indirect cost 

(US$c)
Average CI/
death (US$)

10-14 12 2 58 116 58 407.824 0.28 2,310,720.00 1,130,765.84 565,382.92

15-19 17 8 53 424 53 412.865 1.03 8,446,080.00 4,133,144.12 516,643.01

20-24 22 15 48 720 48 413.316 1.74 14,342,400.00 7,018,546.61 467,903.11

25-29 27 11 43 473 43 410.274 1.15 9,422,160.00 4,610,795.20 419,163.20

30-34 32 11 38 418 38 388.104 1.08 8,326,560.00 4,074,656.23 370,423.29

35-39 37 10 33 330 33 351.464 0.94 6,573,600.00 3,216,833.86 321,683.39

40-44 42 1 28 28 28 319.484 0.09 557,760.00 272,943.48 272,943.48

45-49  47 1 23 23 23 286.214 0.08 458,160.00 224,203.57 224,203.57

TOTAL - 59 324 2,532 43 2,989.545 0.85 50,437,440.00 24,681,888.92 418,337.10
*CI = confidence interval; PYLL = potential years of life lost.
1 Remaining years for life expectancy of 70 years.
a Female population of Pernambuco aged 10-49. Brazilian Institute of Geography and Statistics.
b Indirect cost calculated considering the average nominal monthly income – Brazilian Institute of Geography and Statistics.19

c US$ 1 = R$ 2.0435 Central Bank of Brazil.20

Table 2

Maternal deaths by age group, potential years of life lost (PYLL), PYLL coefficient (1,000 women aged 10–49), and total indirect cost and cost 
per maternal death in Brazilian Reais (R$) and US Dollars (US$). I Macroregion, Pernambuco, 2017.

Age group 
(years)

Midpoint 
CI*

Number 
of deaths

Remaining 
years1 PYLL

Average 
PYLL/
death  

Female
populationa

PYLL
coefficient/

1,000
women

Indirect cost
(R$)b

Indirect cost 
(US$c)

Average 
CI/death 

(US$)

10-14 12 0 - - - 372.916 - - - -

15-19 17 10 53 530 53 405.065 1.31 13.441.860,00 4,063,440.15 406,344.01

20-24 22 7 48 336 48 404.934 0.83 8.521.632,00 2,576,067.71 368,009.67

25-29 27 10 43 430 43 403.271 1.07 10.905.660,00 3,296,753.33 329,675.33

30-34 32 8 38 304 38 403.223 0.75 7.710.048,00 2,330,727.93 291,340.99

35-39 37 19 33 627 33 383.520 1.63 15.901.974,00 4,807,126.36 253,006.65

40-44 42 6 28 168 28 347.122 0.48 4,260,816.00 1,288,033.86 214,672.31

45-49 47 0 - - - 314.484 - - -

TOTAL - 60 243 2.395 40 3,034.535 0.79 60,741,990.00 18,362,149.33 306,035.82
* CI = confidence interval; PYLL = potential years of life lost.
1 Years remaining for life expectancy of 70 years.
a Female population of Pernambuco aged 10-49. Brazilian Institute of Geography and Statistics.
b Indirect cost calculated considering the average nominal monthly income – Brazilian Institute of Geography and Statistics19

c US$1 = R$3.3080. Central Bank of Brazil.20*

Table 3

Indirect cost of maternal deaths converted to US Dollars and International Dollars (Int$) in 2012 and 2017, with discount rates of 3% and 5%. I 
Macroregion, Pernambuco, 2012 and 2017.

Years of reference 
Indirect costs or loss of productivity

Value in US$* in years  
of reference  

Value with a discount rate 
of 3%*US$

Value with a discount rate of 
5%**US$

Value in year of reference 
in Int$ (PPC)***

2012 24,681,888.92 31,605,158.76 27,710,356.69 31,327,602.48

2017 18,361,149.33 23,991,984.31 20,969,574.53 27,485,063.35

* US Dollar - US$1 = R$2.0435 in 2012 and US$1 = R$3.3080 in 2017. Brazilian Central Bank20

**Discount rates - 3% (social discount) and 5% (discount).11

***International Dollar - 1 Int$ = R$1.61 in 2012 and R$2.21 in 2017.21

was 38.2% in Dollars and 27.1% in International Dollars 
(Int$), demonstrating the usefulness of conversion by 
purchasing power parity for international comparisons.

In high-income countries, such as Canada, PYLL 
are widely used to monitor premature mortality and 
inform health policies.22 The application of this indicator 
to maternal deaths, although uncommon, allows for the 
estimation of economic losses and the evaluation of health 
system performance, especially in contexts of social 
vulnerability.23,24 Economic losses to society are greater 
when death occurs early, as in the present study, with 

a greater financial burden due to its occurrence during 
productive age, consequently resulting in higher PYLL 
and higher cost per death for health systems.23,24

The indirect costs of maternal deaths represent a 
significant burden of economic losses to society, especially 
in middle- and low-income countries, where productivity 
losses are greater.24 Monitoring PYLL and productivity losses 
makes it possible to evaluate policies, identify advances and 
challenges, guide multisectoral interventions, and strengthen 
advocacy for greater investment in maternal health.24
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Some studies on maternal deaths and global disease 
burden use PYLL and calculate the costs of productivity 
losses by income; others use GDP (Gross Domestic 
Product) per capita.4,25 African studies indicate that 
maternal deaths reduce regional GDP by billions of 
Dollars, revealing the economic role of women.24 In 
Republic of Cabo Verde, between 2016 and 2020, maternal 
causes accounted for 0.8% of female deaths, with 1,183 
PYLL and a cost of US$ 26,116.00 per death, the highest 
average cost among the indirect costs of all causes, ten 
times lower than that observed in Pernambuco.23 In 
Mexico, a hospital study of 49 maternal deaths between 
2011 and 2014 estimated 1,535 PYLL and an average of 
31 years lost, lower than the Pernambuco average (40 
years) in a population-based study.7

The 2016 Global Burden of Disease recorded a 
coefficient of 166.7 PYLL standardized by age and 
maternal causes per 100,000 maternal deaths,25 lower than 
that observed in this study (174.2 and 163.4/100,000 in 
the age groups 20–24 in 2012 and 35–39 years in 2017, 
respectively), reinforcing the magnitude of the economic 
and social impact of early maternal deaths in the region 
analyzed.

The statistical value of a life, (SVL), expresses 
society’s willingness to pay for the prevention of deaths 
and is essential data for calculating the benefits of policies 
that affect the risk of death or its excess. In Brazil, this 
approach has not been identified in cost-benefit studies, 
specifically for the prevention of maternal death, as in 
Ecuador26 and the United States of America (USA).27 
These countries applied this concept to maternal mortality, 
estimating values of US$ 352,000.00 per life and US$ 
176.00 per year for the prevention of maternal deaths, 
respectively.26,27 These findings show that the costs of 
productive losses outweigh investments in prevention. 
While the US recorded US$7.9 billion in economic losses 
and 32,824 PYLL in 658 maternal deaths (2018–2020),27 
the First Macroregion of Pernambuco had US$43 million 
in losses and 4,927 PYLLs for 119 deaths, confirming the 
significant economic burden even in a regional context.

The indirect  economic benefi ts  of  effect ive 
health intervention mean gains for society, given that 
recovered women are likely to return to work and ensure 
productivity.24

This study has limitations inherent to partial analyses 
of the cost of the disease, as it does not include direct 
medical and non-medical costs (care, family, or funeral 
costs) or indirect costs of absenteeism due to gestational 
morbidity, nor time lost by family members to accompany 
the woman.13,26 Another limitation refers to the use of 
a static model, typical of these studies, which does not 

incorporate the effects of deaths on human capital and 
economic growth.13,26 In addition, domestic and family 
care work, invisible in national accounts despite its 
economic and social value, was not taken into account. 
This exclusion tends to underestimate the real impact of 
female productivity losses, which may limit the adequate 
allocation of financial and technical resources for life-
saving maternal health services.28,29

One strength is the quality of vital information in the 
region, where all female deaths are investigated by maternal 
mortality committees, minimizing underreporting, 
especially of late deaths. It should be noted that under 
Brazilian law, all maternal deaths must be discussed and 
analyzed by the CEMM.16

Although intangible losses, the cost of pain and 
suffering of family members before death and mourning, 
have not been considered, it cannot be said that the 
economic value is zero. However, relevant data on these 
variables could only be obtained through research on 
willingness to pay.26

The attribution of the average nominal female income 
sought to compensate for the absence of valuation of 
unpaid work, a common strategy in social cost studies.24,25 
The study reinforces that maternal mortality causes 
significant economic losses and that the inclusion of 
indirect costs broadens the understanding of the social 
impact of maternal death, supporting public policy 
decisions aimed at caring for women during pregnancy 
and the pregnancy-puerperal cycle.

Maternal mortality causes significant economic and 
social losses to society. The measurement of indirect costs 
and PYLL highlights the impact of premature deaths of 
women at reproductive age. These results reinforce the 
need for integrated health and social protection policies 
aimed at preventing avoidable deaths and valuing 
the economic and reproductive role of women in the 
pregnancy-puerperal cycle.
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