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Abstract 

Background  Informal care is a key element of health care and well-being for society, yet it is scarcely visible and 
rarely studied in health economic evaluations. This study aims to estimate the time use and cost associated with infor‑
mal care for cardiovascular diseases, pneumonia and ten different cancers in eight Latin American countries (Argen‑
tina, Brazil, Chile, Colombia, Costa Rica, Ecuador, Mexico and Peru).

Methods  We carried out an exhaustive literature review on informal caregivers’ time use, focusing on the selected 
diseases. We developed a survey for professional caregivers and conducted expert interviews to validate this data 
in the local context. We used an indirect estimate through the interpolation of the available data, for those cases in 
which we do not found reliable information. We used the proxy good method to estimate the monetary value of the 
use of time of informal care. National household surveys databases were processed to obtain the average wage per 
hour of a proxy of informal caregiver. Estimates were expressed in 2020 US dollars.

Results  The study estimated approximately 1,900 million hours of informal care annually and $ 4,300 million per year 
in average informal care time cost for these fifteen diseases and eight countries analyzed. Cardiovascular diseases 
accounted for an informal care burden that ranged from 374 to 555 h per year, while cancers varied from 512 to 
1,825 h per year. The informal care time cost share on GDP varied from 0.26% (Mexico) to 1.38% (Brazil), with an aver‑
age of 0.82% in the studied American countries. Informal care time cost represents between 16 and 44% of the total 
economic cost (direct medical and informal care cost) associated with health conditions.

Conclusions  The study shows that there is a significant informal care economic burden -frequently overlooked- in 
different chronic and acute diseases in Latin American countries; and highlights the relevance of including the eco‑
nomic value of informal care in economic evaluations of healthcare.

Keywords  Informal care, Indirect costs, Latin American region, Economic evaluation

Background
Informal caregivers are those who care for family mem-
bers and relatives with short, medium, and long-term 
diseases; chronic conditions; and/or disabilities without 
receiving remuneration or compensation [1]. Informal 
care is an activity with scarce recognition that is strongly 
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feminized and linked to the care economy, making it a 
contributor to gender inequalities worldwide [2, 3]. Inter-
national studies show that approximately 70–80% of the 
people who carry out informal care tasks are women, 
often the partner of the sick person [4–6].

In Latin America, informal caregivers are the main 
source of care services for people in a situation of 
dependency [7, 8]. According to census data from four 
countries in the region (Brazil, Costa Rica, Ecuador, and 
Uruguay), only approximately 1% of the population aged 
65 and over lives in a residential facility [8]. Yet, the rapid 
growth of the aging population and the epidemiologi-
cal transition to chronic and noncommunicable diseases 
across the region portend an increase in the number of 
people in a situation of dependency and rising demand 
for long-term care services [8, 9]. These transitions 
are occurring against decades-long trends of increas-
ing women’s workforce participation and reductions 
in household size, which impact the time available for 
women to dedicate to informal care [7, 10]. Women are 
increasingly expected to work a “double shift” of paid and 
unpaid work, creating unsustainable and unhealthy situ-
ations of stress, overload, and burnout that deepen gen-
der inequity [11–13]. Although some countries in Latin 
America have made proposals to advance public policy 
that supports informal caregivers, progress has thus far 
been limited [7].

The distribution of tasks related to the care economy is 
influenced by the gendered division of work, which itself 
arises from social and cultural stereotypes regarding the 
societally prescribed roles of women and men. Accord-
ingly, a higher burden of unpaid informal care falls on 
women [14]. It is estimated that around 90% of women in 
Latin American countries participate in unpaid care and 
housework tasks, spending twice as much time on these 
tasks as men [14]. When men do participate in unpaid 
caregiving, they often substitute the time they would 
otherwise spend on household chores, leaving the time 
set aside for paid work and leisure activities untouched. 
In contrast, women take on unpaid caregiving alongside 
other unpaid household chores, reducing the time avail-
able for paid work and leisure [15, 16]. This unfair distri-
bution of informal care work negatively affects women’s 
educational, social, and professional decisions, as well as 
their performance and aspirations in the labor market, 
widening gender inequalities [17].

Even when tasks within the care economy are more 
evenly distributed, emergencies (such as the COVID-19 
pandemic) can cause households to relapse into more 
gender-proscriptive roles, with women expected to pick 
up the slack around increased unexpected care work [3, 
18]. Data suggest that in two-earner heterosexual house-
holds, gendered discrepancies in earnings, combined 

with social norms, often nudge women out of the work-
force faster than men when new caregiving responsibili-
ties arise [19–22]. In short, the conditions of paid work 
are closely linked to how unpaid tasks are distributed.

The assumption that caregiving is women’s responsibil-
ity limits the recognition of caregiving as labor, preclud-
ing it from consideration within economic evaluations. 
For example, the time survey used in Latin American 
countries to characterize how people of different ages 
distribute their time across to the activities they carry out 
inside and outside the home does not report on informal 
care for sick people [10]. Economic models typically do 
not recognize care work as a generator of value, lead-
ing to an undervaluation of informal caregiving [23]. 
Yet those economic models that do take care work into 
account suggest that informal caregiving represents a 
substantial fraction of the total economy. In high-income 
countries, the value of informal care as a percentage of 
GDP ranges from 0.3% (France) to 7.4% (United King-
dom) [24–27]. These values may be even higher in low- 
and middle-income countries. For example, according to 
an estimate made in Argentina, unpaid care and house-
work was equivalent to 15.9% of Gross Domestic Product 
(GDP) in 2020 [28].

Further, though patients are not isolated individuals, 
economic evaluations of health and healthcare programs 
and/or policies often ignore the costs and health out-
comes of caregivers. Krol et  al. performed a systematic 
review to explore the inclusion of informal care in eco-
nomic evaluations and the potential impact of the costs 
and effects of informal caregiving on cost-effectiveness 
outcomes [29]. Out of 100 economic evaluations, only 23 
included the costs and/or effects of informal caregiving. 
In 8 studies, the impact of including or excluding infor-
mal care costs or effects on cost-effectiveness outcomes 
was significant. Thus, economic evaluations that over-
look informal caregiving may underestimate total social 
costs, especially in those diseases where informal care 
provides a large part of the total care or where the rela-
tive impact is high. Economic evaluations tightly focused 
on health care costs should at least include caregivers’ 
health outcomes, since they constitute part of the health 
burden associated with the event or situation analyzed 
[30–32]. Ignoring the impact of informal care provision 
results in poorly informed decisions and little awareness 
of their distributional consequences.

The purpose of the study is to estimate the economic 
value of time spent on the informal care associated with 
fifteen major non-communicable diseases (five cardio-
vascular diseases and ten different cancers) and pneumo-
nia in eight Latin American countries: Argentina, Brazil, 
Chile, Colombia, Costa Rica, Ecuador, Mexico, and Peru. 
These countries lead the economic income of the region 
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and represent 80% of the Latin American population. 
This information will help quantify the extent of the cur-
rent problem regarding informal care and can be used to 
develop equity-informed public health policies.

Methods
Care time estimation
As mentioned above, there are microdata on the use of 
time in unpaid care tasks in the Latin American region. 
However, these data do not present the information 
needed for this study: the number of hours spent on 
informal care by disease. Therefore, we decided to collect 
this information through a literature review.

We carried out an exhaustive literature review on costs 
and use of time of informal caregivers. The literature 
review was conducted in PubMed and LILACS until June 
2020, with no language restrictions. The search strategy 
was limited to systematic reviews (SRs) that contained 
information on costs and time use of informal caregiv-
ers, focusing on selected diseases: cardiovascular disease, 
chronic obstructive pulmonary disease and ten cancers 
(lung, mouth, esophageal, stomach, pancreatic, kidney, 
laryngeal, leukemia, bladder, neck). The search strategies 
are presented in the Supplementary Material.

Few systematic reviews presented information on 
informal care hours required due to illness. Then, we 
screened the full text of each of the primary studies in 
the SR for the required data. The majority of the studies 
retrieved were from European countries and the United 
States, although some studies were from Chile, Brazil, 
and Mexico.

In summary, only three SRs and three primary stud-
ies of SR presented information on daily hours spent 
on informal care by disease [14, 33–38]. These studies 
showed that the hours spent on informal care for stroke 
ranged from 6 to 11 h per day. One SR and two primary 
studies reported data on daily hours of care for the can-
cers analyzed. The hours of informal care for cancer 
ranged from 7 to 11  h per day [39–41]. For pulmonary 
diseases, two primary studies about chronic obstruc-
tive pulmonary disease (COPD) found that the informal 
caregiver spends approximately between 2–12 h per day 
depending on its severity [4, 42]. Two Latin American 
articles reported the data with results like those men-
tioned above in cancer and stroke [14, 43].

Additionally, we conducted a survey with seven formal 
caregivers from Argentina to validate the data in the local 
context. We sent them a self-administered questionnaire 
to validate the data on the number of daily hours of care 
according to illness, obtained from the literature review. 
Next, we interviewed clinical specialists (cardiologists, 
oncologists, and pulmonologists) to validate our pre-
liminary estimates. From this phase, other determinants 

emerged for a final adjustment of the values, such as the 
rate of use of care and the number of days of care per 
year, which depend on the severity of the disease and on 
whether the condition is chronic or acute (See Supple-
mentary Table S1).

Finally, we carried out an indirect estimate through 
interpolation of available data, for those cases (mainly 
cancers) where we did not find data in the literature and 
for which there was no clear validation (n = 9). We per-
formed a simple interpolation using a linear fit through 
econometric estimation.1 We estimated the linear rela-
tionship between the hours per day of informal care for 
the health events considered (n = 10) and the quality of 
life (utilities) of the patients in these health events, based 
on empirical evidence [44, 45]. To do this, we used the 
method of ordinary least squares. It is the most common 
estimation method when fitting a linear regression model 
on the parameters. This method has many advantages in 
terms of its ease of use and the suitability of the math-
ematical statistical approach that allows it to adapt to the 
assumptions for the econometric models and, it allows 
finding the Best Linear Unbiased Estimators [46].2 The 
adjusted R-squared of the regression was 0.4106. With 
the results of the regression coefficients, missing data 
were imputed. Utilities were extracted from a literature 
review (See Supplementary Table S1).

Informal caregiver shadow price
To estimate the economic value of informal care, several 
methods have been discussed in the literature and have 
been applied in previous research [17]. The most com-
monly used methods are the opportunity cost method 
and proxy good method [35]. With the first method, 
informal care hours are valued based on the use of time 
in alternative tasks lost, such as paid work. With the sec-
ond method, the value of the time spent in informal care 
is determined by the market (labor) prices of a ‘close mar-
ket substitute’. Such estimation requires the availability 
of a market substitute for the non-market goods, which 
is assumed to be near perfect (e.g., home care nursing) 
[29]. In our data set, we did not have information on the 
caregiver’s primary occupation and so could not calculate 
the value of alternative time use. Thus, in this study, we 
used the proxy good method.

Then, following the proxy good method, we assumed 
the average hourly wage of those who work in health-
related social assistance as a proxy for the shadow price 

1  We tried other forms of relationship such as logarithmic, and the results 
were very similar.
2  We carry out all the tests to evaluate the assumptions of an ordinary least 
squares model. The reader can request them from the authors.
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of informal caregivers. This information was estimated 
from microdata of nationally representative household 
surveys, provided by the national statistics office of each 
of the countries included in this study [47–54]. These 
surveys provide socioeconomic and labor characteristics 
of individuals, and due to their two stages probabilistic 
and stratified sampling method, permit the elaboration 
of nationally representative statistics. This information is 
shown in the Supplementary Table S2. A strong hetero-
geneity is observed in the monetary values per hour/day 
of informal care between countries. It is estimated that 
Chile ($ 4.12) has the relatively highest monetary value of 
one hour of informal caregiver, and Mexico ($ 1.05) has 
the relatively lowest monetary value.

With the data of the estimated hours of informal care 
per day that a health condition requires and the hourly 
wage, we obtained the daily cost of the average informal 
caregiver per health condition. By multiplying the annu-
alized cost by the total number of cases of the health 
condition in a country in a year, we obtained estimates of 
the annual economic burden of informal care associated 
with each of the specified health conditions for the coun-
try. The 95% confidence interval values were estimated 
using the standard error of the results of the econometric 
equation.

We estimated the costs in local currency units. In the 
cases where the available survey data was collected prior 
to 2020, we adjusted data to 2020 using the Consumer 
Price Index (CPI). Then, we converted to 2020 US dol-
lars (USD) using the average exchange rates for each 
local currency, which were obtained from the web page 
of each Central Bank [55–61]. The Gross Domestic Prod-
uct (GDP) was extracted from databases of multilateral 
organizations [62, 63]. This information is shown in the 
Supplementary Table S2.

Estimation of burden diseases and medical direct costs
Data on the total number of cases per disease and the 
total medical direct costs in adults by health condition 
and country were extracted from an update of the work 
by Pichon-Riviere et  al. (personal communication) [64]. 
This study used a model based on a first-order Monte 
Carlo micro-simulation model, which assesses the bur-
den of disease and the economic burden of tobacco con-
sumption, and estimates the impact of different tobacco 
control interventions. The study estimates the number 
of total cases and the direct medical costs of each health 
condition considered. The research presented here is part 
of a study based on this initial investigation, and in which 
the cases and costs were updated to the year 2020. Sup-
plementary Table S3 shows the number of cases and Sup-
plementary Table S4 shows the total medical direct costs, 
per health condition and country in a year (both people 

who are in their first year and in subsequent years of the 
disease).

Results
Table  1 shows the average hours per year spent on 
informal care for each health condition. For heart con-
ditions, time spent ranged between 183 and 374 h/year, 
while for stroke time spent was estimated to be 555 h/
year in the first year and 379  h/year in subsequent 
years. For COPD, the hours of informal care required 
ranged from 0 to 2086 annually, according to sever-
ity. For cancers, it is estimated that the hours of infor-
mal care required per day range from 512  h/year (for 
a patient with leukemia) to 1825  h/year (in a patient 
with stomach or pancreatic cancer). For pneumonia, an 
acute disease, an estimated 131 h/year of informal care 
are required.

The monetary values of informal care time vary based 
on the number of hours per day spent per health condi-
tion as well as the wage proxy of informal caregivers by 
country. For example, the cost of providing informal care 
for a patient with lung cancer varied between $ 3.70 (IC 
95%, 3.56–6.16) per day in Mexico to $ 14.57 (IC 95%, 
13.670–15.50) per day in Chile. On average, an informal 
caregiver is estimated to have a monetary value of his or 
her time of $9 for caring for a patient with lung cancer, in 

Table 1  Mean hours/year of informal care required by health 
conditions

a COPD Chronic obstructive pulmonary disease

Health condition Mean hours/year IC 95%

IL UL

Acute Myocardial Infarction (first year) 374 321 427

Coronary event no AMI (first year) 351 299 405

Coronary event (care post-event) 183 128 237

Stroke (first year) 555 500 606

Stroke (year 2 +) 379 325 431

Pneumonia 131 77 183

Mild COPDa 0 0 55

Moderate COPDa 250 197 303

Severe COPDa 2,086 2,033 2,139

Lung cancer 1,290 1,237 1,343

Mouth cancer 877 825 931

Esophageal cancer 1,436 1,383 1,489

Stomach cancer 1,825 1,770 1,876

Pancreatic cancer 1,825 1,770 1,876

Kidney cancer 706 653 759

Laryngeal cancer 804 752 858

Leukemia 512 460 566

Bladder cancer 1,202 1,150 1,256

Neck cancer 813 759 865
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the Latin American countries included in this study (See 
Supplementary Table S5).

Furthermore, in Table 2 we estimated the annual total 
of informal care time cost using the cost per year of 
informal care time and the total number of cases annu-
ally per health condition in each country. The estimated 
annual total cost of informal care time varied between $ 
362 million (Costa Rica) and $ 17,564 million (Brazil) for 
the selected health conditions. Per million inhabitants, 
the total cost of the time required for informal caregiv-
ers varied between $ 53 million (Mexico) and $ 298 mil-
lion (Chile) annually. Cardiovascular diseases, stroke, and 
COPD together account for 80–90% of the total cost of 
informal care time by country. Among cancers, the great-
est economic burden from informal care time was attrib-
utable to lung, stomach and pancreatic cancer, which 
accounted for 5–11% of the total cost of informal caregiv-
ing by country.

Finally, Fig.  1 shows the annual total cost of informal 
care time in relation to GDP of each country. This eco-
nomic burden varied between 1.38% in Brazil to 0.26% in 
Mexico, representing an average of 0.82% of GDP. As we 
mentioned earlier, the greatest contribution comes from 
cardiovascular diseases, stroke, and COPD. In addition, 
Fig. 2 presents the contribution of the informal care cost 
and direct medical cost in the annual total cost for the 
selected health conditions. The cost of informal care var-
ies between 16% (Mexico) and 44% (Brazil).

Discussion
Our study found that informal care poses a significant 
economic burden in Latin American countries, account-
ing for an average of approximately 1.9 billion hours 
annually with a monetary equivalent of $ 3.9 billion per 
year for these fifteen major cardiovascular, cancer, and 
respiratory diseases in the eight countries analyzed in 
2020. The estimated value of informal care time in each 
country varies according to the most prevalent diseases, 
total number of cases, and hourly wages. Among the 
diseases analyzed, cardiovascular diseases, stroke, and 
COPD account for 80–90% of the burden of informal 
care. In our study, the total estimated cost of informal 
care ranges from 0.26 to 1.38% of annual GDP, in line 
with estimates in the literature from high-income coun-
tries [24–27]. No estimates were found for Latin Ameri-
can countries in the reviewed literature. Country-level 
variance in estimates has been attributed to differences 
in estimation methodology, as well as demographics, 
cultural attitudes toward caring, health policy, and total 
GDP [24–27]. In addition, our findings suggest that infor-
mal care time represents between 16% (Mexico) and 
44% (Brazil) of the total cost associated with the stud-
ied diseases (direct medical cost and informal care cost). 

This highlights the importance of including the cost of 
informal care time in analyses of the economic burden 
of a disease, in order to quantify the true social, health, 
and economic costs – costs set to grow with the epide-
miologic and demographic transitions the regions is 
experiencing.

Gender-disaggregated data are critical for characteriz-
ing the distribution of those costs. Yet gender of caregiv-
ers was not reported in the time use data literature used 
to create the estimates in our study, limiting our ability 
to determine the gender-differential impact of caregiving 
in the studied countries. However, other studies in Latin 
America document the greater presence of women in 
care tasks and domestic work [3, 23]. In most of the stud-
ies analyzed, the caregiver is a woman (70–80% of infor-
mal caregivers), aged 50–60, and the wife of the patient 
[4, 34, 38]. Thus, a substantial portion of the burden we 
estimate is likely borne by women. These findings under-
score the need for greater access to gender-disaggregated 
data and gender-sensitive analyses [65, 66]. They also 
point to the need for gender-responsive and gender-
transformative policies with respect to aging and infor-
mal care.

With respect to gender, policies can run the gamut 
from gender unequal (those that further entrench gen-
der inequities) to gender transformative (those that 
seek to transform the underlying harmful gender roles 
and norms that produce gender inequity) [67]. Current 
Latin American policies that seek to offset the burden 
of caregiving largely sit in the middle of this continuum 
and ignore gender [7]. For example, Uruguay (the first 
Latin American country to set up a national system to 
provide assistance to care-dependent people) offers 
services like personal home care assistants for 80  h per 
month for severely care-dependent people over age 80; 
telecare for people over age 70 who are moderately or 
mildly care-dependent; and services at free day centers 
for moderately or mildly care-dependent people over 
age 65 [7]. The “Cuida Chile” Program in Chile provides 
personal home care assistance to adults who are severely 
or moderately care-dependent and live in low-income 
households [7]. In Argentina, the PAMI program cov-
ers health and social services, including long-term care 
[7]. These innovative programs offer needed services to 
care-dependent people, but they overlook caregivers and 
thus may inadvertently privilege men to receive state 
assistance over women (at the same time, greater life 
expectancy among women may mean that more women 
benefit from these programs than men, even as the bur-
den of caregiving falls disproportionately on women). 
Further, these programs only address the costs associated 
with formal care and thus ignore the needs of the femin-
ized informal caregiver class. By quantifying the cost of 
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informal caregiving, we hope to draw attention to this 
largely invisibilized issue and prompt the development of 
policy informed by a gender perspective [68].

This study has several limitations. First, we assume 
that the care time by health condition is the same for all 
countries, which may not be true considering the demo-
graphic, cultural, and public policy differences between 
the countries. Future studies could apply interview and 
survey techniques to professional caregivers (as a proxy) 
in each country to adapt estimates for context. Alter-
natively, national time use surveys conducted in Latin 
American countries could be adapted to capture data on 
the allocation of time to caregiving due to disease, allowing 
for more detailed analyses.

Second, although we used wage rates, it is recognized 
that assuming wage as a measure of the good proxy of the 
use time cost is not entirely correct. When using the wage 
rates of, for example, health professionals (in our case, 
health care related social assistance) as a proxy value, 
formal care and informal care are assumed to be perfect 
substitutes. For example, it is not assumed that there are 
differences in efficiency and quality. It is also assumed 
that informal care does not imply direct (dis)utility. This 
means that neither the care recipient nor the informal 
caregiver enjoy the fact that the latter provides the care 
[17]. Also, the lost wages of a worker can be an over/
underestimation of the value of their time. Despite all 
this, we consider that health care related social assistance 

Fig. 1  Informal care economic burden as a proportion of GDP by disease and country

Fig. 2  Share (%) of informal care cost and direct medical cost in total cost by country
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salary continues to be a good and practical approxima-
tion to the true shadow value.

Third, due to the lack of detailed time use information, 
we were unable to use the opportunity cost method and 
present estimates from two different methods for com-
parison. Empiric evidence suggests that estimates made 
using the proxy good method are higher than those 
obtained using the opportunity cost method (approxi-
mately 45% higher values) and present greater variabil-
ity [35]. Therefore, our estimates may overestimate the 
economic burden of informal care. However, there is 
no conclusive evidence on which of the two methods is 
better [17].

Despite these limitations, this study provides useful 
evidence that quantifies the magnitude of the challenge 
facing health policymakers in Latin America. Further, it 
highlights the need to generate more detailed national 
statistics on informal caregivers in the region, in order to 
learn more about the population’s socioeconomic char-
acteristics, unmet needs, quality of life, and other con-
siderations. Such improved statistics will allow for more 
detailed analyzes, improve estimates of the economic 
burden of informal care, and inform gender-responsive 
and gender-transformative policies that can reshape the 
face of care in the region.

Conclusion
The study provides an estimate of the time spent on, 
and economic value associated with, informal caregiv-
ing in Latin America. It helps to make visible the burden 
informal care represents for caregivers and society at 
large, as well as showcasing the heterogeneity of needs 
associated with different diseases across different coun-
tries. The study highlights the relevance of including the 
economic value of informal care in the economic evalu-
ations of healthcare. In addition, it provides evidence to 
support calls for ensuring a gender perspective informs 
the development of long-term care policies.
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