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Indirect Costs in Ambulatory Patients
with HIV/AIDS in Spain
A Pilot Study
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Objective: To estimate indirect costs in Spanish ambulatory patients with HIV/Abstract
AIDS and to identify changes in employment status and their current QOL.

Method: Information was obtained through 32 interviews/enquiries carried out

with ambulatory patients receiving medical attention at Gregorio Marañón and

Puerta de Hierro hospitals in Madrid, Spain. The study variables included infor-

mation on sociodemographics, economics, and clinical and QOL (EuroQol instru-

ment; EQ-5D) parameters of these patients.

Results: Our main result showed the existence of high indirect costs (lost income

and lost wages; 2002 values) at the individual level. We identified a strong effect

in terms of income loss (the annual loss of income ranged between €5271 and

€6150 per patient) and lost wages (the annual loss of wages ranged between

€7537 and €8793 per patient). We also observed a strong impact on household

income (the annual loss of household income ranged between €6693 and €7813).

There was a great variability in these costs among the patients depending on their

QOL, gender and education. We detected a statistically significant and positive

correlation between QOL and having a job.

Conclusions: We observed a high level of QOL among the patients, which

reflects the potential benefits of pharmacological treatment. We found that the

better the QOL, the higher the probability of being employed. However, indirect

costs were high among patients despite their good QOL.

Since the discovery of HIV at the beginning of AIDS has an appalling effect on population health. It

also represents further socioeconomic problems forthe 1980s and its manifestation as a syndrome of

individuals, families, communities and governmentshuman immunodeficiency, it was perceived that

throughout many countries.[3-6]HIV/AIDS was bound to be one of the most impor-

tant health problems in the twentieth century.[1] Un- In Spain, since 1981 more than 58 000 cases of

fortunately, these suspicions were founded.[2] HIV/ AIDS have been recorded, with a death rate of
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55%.[7] A recent survey estimated the number of in the pessimistic scenario.[20] Other recent work

estimated that the cost-effectiveness ratio rangespatients with HIV infection to be 120 000 in this

from $US13 000–23 000 per QALY gained.[21]country.[8] The high total number of cases and the

outstanding cost of treatment render HIV infection Studies assessing indirect costs are quite scarce

as one of the priority targets of health policy. In in the international field. We are not aware of any

developed countries, medical advances in recent such studies on patients with HIV/AIDS in Spain.

The goal of this pilot study was to test the suitabilityyears have not resulted in a definitive cure, although

of a survey for estimating HIV/AIDS indirect coststhey have allowed an improvement in the QOL of

in a larger population. The objectives were to (i)the patients, as well as a delay of the terminal phase

identify job changes among patients from the timeof this illness. The majority of patients with HIV

they were diagnosed with HIV infection; (ii) quanti-infection are working-age people (75% being be-

fy changes in employment on their individual andtween the ages of 25 and 39 years),[9] who, until

household incomes; and (iii) identify the currentrecently, were forced to quit the labour market be-

state of their QOL.cause of their illness. Pharmacological advances are

now allowing patients to remain in the work force

for longer. Methods

Most of the economic studies in this area have

determined direct costs only.[10-17] However, an ideal
The Survey

study should identify and assess total costs. Given

the inherent difficulties when valuing costs asso- The survey was divided into five blocks of well-
ciated with pain and incapacity (intangible costs), differentiated questions: (i) personal data on age,
valuation of these costs in monetary terms does not gender, educational levels, etc.; (ii) data on time
seem appropriate. Economic assessments incorpo- spent travelling to, waiting for and receiving health-
rating costs associated with productivity losses (in- care; (iii) clinical data (CD4+ cell counts, viral load,
direct costs) are more common in health economics pharmacological treatment received, etc.); (iv) QOL
literature.[18,19] The scarce analysis carried out in this data (EuroQol instrument; EQ-5D); and (v) data on
area testifies the importance of these costs. labour activity and individual and household in-

comes. The survey was administered by survey-A recent study conducted in Switzerland[20] mea-

research qualified staff. The variables are presentedsured the cost-effectiveness ratio of highly active

in table I.antiretroviral therapy in patients with HIV/AIDS.

The outcomes showed that, just considering direct After several meetings with clinical staff in Gre-

costs, this kind of treatment does not represent an gorio Marañón and Puerta de Hierro hospitals in

excessive cost compared with cost-effectiveness Madrid, Spain, it was decided to focus the survey on

studies performed for treatments for other ill- those people receiving ambulatory care and to con-

nesses. The cost-effectiveness ratio was 33 000 duct the interviews at the place where the patients

Swiss francs (SwF; 1 SwF = $US0.67) [base case], received their medication, at the time they collected

SwF14 000 (optimistic), and SwF45 000 (pessimis- it. This had the advantage of capturing the largest

tic) per year of life gained. When changes in produc- group of patients with HIV attending the specialist,

tivity were included, cost savings occurred in the with a tendency toward growth in the near future.

base-case and optimistic scenarios. The cost-effec- The mechanisms for selecting patients were as fol-

tiveness ratio was SwF11 000 per year of life gained lows:

 Adis Data Information BV 2003. All rights reserved. Pharmacoeconomics 2003; 21 (15)
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Table I.  Main characteristics of the samplea

Variable

Gender 17 male (53%)

15 female (47%)

Average age 37.7 (±5.4) years

Marital status 15 single (47%)

11 married (34%)

5 separated/divorced (16%)

1 widow(er) [3%]

Average number of children 1.2 (±1)

Education 3 with no education (9%)

17 with primary education (53%)

9 with secondary education (29%)

3 with tertiary education (9%)

EuroQol instrument score 0.753 (±0.205)

Length of illness (HIV infection) 7.6 (±4.5) years

Most likely cause of transmission (n = 30) 15 from intravenous drug use (50%)

15 from sexual transmission (50%)

Average number of pills daily taken 10.9 (±4.29) pills

Difficulties with medicationb 15 patients (47%)

Difficulties with the taking of pills 11 patients (34%)

Hospitalisation during the last 12 months 8 patients (25%)

Average number of days of hospitalisation (n = 8) 14 (±14.5) days

Difficulties with activities of daily living 13 patients (41%)

Home help received (n = 31) 3 patients (9%)

Not currently working, but working when given an HIV infection diagnosis (n = 14) 11 patients (79%)

Currently working 18 patients (56%)

Average length of time between being given an HIV diagnosis and being fired (n = 11) 0.54 (±1.3) years

Present monthly income (base year: 2002) €786 (±508)

Monthly income at the time of HIV infection diagnosis (n = 26; base year: 2002) €1255 (±767)

Average household size 2.9 (±1.06) members

Present monthly average household income (n = 29; base year: 2002) €1373 (±553)

Monthly average household income at the time of HIV infection diagnosis (n = 19; €1931 (±891)

base year: 2002)

Monthly average individual income loss (n = 26; base year: 2002) €439 (±601)

Monthly average individual wage loss (n = 26; base year: 2002) €628 (±687)

Monthly average household income loss (n = 19; base year: 2002) €558 (±658)

Average travelling time to receive healthcare (n = 31) 0.989 (±0.699) hours/month

Average time of waiting for healthcare 0.44 (±0.47) hours/month

Average time spent at pharmacist 0.13 (±0.144) hours/month

Total average timec (n = 31) 1.568 (±0.894) hours/month

a n = 32 participants unless otherwise specified. €1 = $US0.94 (year 2002). Source: European Central Bank.

b Difficulties include an excessive number of pills, difficulties with complying with timetables and adverse effects.

c Sum of travelling time to receive healthcare, waiting time for receiving healthcare and time spent at the pharmacist.

• In the Puerta de Hierro hospital, the doctor in- • In the Gregorio Marañón hospital, a double selec-

formed the patients about the aim of this study. tion procedure was used: (i) the doctor informed

Only 30% of the patients refused to participate in the patients about the aim of the study; and (ii)

the study. the patients were informed about the study by the

 Adis Data Information BV 2003. All rights reserved. Pharmacoeconomics 2003; 21 (15)
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medical staff of the pharmacy. From the first Pw being lost wages, Pprod lost productivity for

procedure, 70–80% of the patients refused to illness and D lost wages for discrimination in the

participate in the study. From the second proce- labour market against these patients. Unfortunately,

dure, 40–50% of the patients refused to partici- it is difficult to identify and measure the latter factor.

pate. Therefore, in this study, we simplified the definition

as follows: lost wages = gross wages when HIVThe patients were selected for a period of 3

infection was diagnosed – gross wages when theweeks. Those individuals who participated complet-

individual was interviewed.ed all the questions. Our experience with the inter-

views pointed out that the men were more reluctant So, we have (equation 1):

to answer questions than the women. Furthermore, P = I Ii             0 1 −

the fact of having roughly the same number of
and (equation 2):

individuals of both genders implies a bias, since P
w = W0 − W

1

more men are infected with HIV infection than
with Pi being the loss of income, W0 and I0women. Owing to the high percentage of patients

wages and incomes, respectively, when the individ-that refused to participate, we cannot reject the
ual was given an HIV diagnosis and W1 and I1possibility of a selection bias.
wages and incomes when the individual was inter-

viewed and where:Economic Model

• if the individual was working both in the past and

We differentiated between wage losses and in- in the present Pw = Pi = W0 – W1

come losses. The function of income loss was de- • if the individual was working in the past but not

fined as: income loss = gross income when HIV in the present (W1 = 0), then Pw = W0

infection was diagnosed – gross income when the • if the individual was working neither in the past
individual was interviewed. Therefore, we dealt nor in the present (W0 = 0), then Pw = –W1.
with differences between, on one hand, the sum of The total cost comes from the sum of the direct
incomes from labour, benefits and other sources of costs, productivity losses and intangible costs. In
income available to the patient when he/she was this context, benefits are seen as transfers from the
diagnosed with HIV infection, and, on the other public sector or from non-governmental organisa-
hand, the sum of incomes when he/she was inter- tions to patients with HIV.[18,24] So, benefits are
viewed. important from the individual point of view, but not

Several patients were granted benefits, which act from the societal point of view.
as buffers for lost income. From the societal point of We analysed the main relationships between the
view, one valid indicator of the indirect costs asso- variables. For this purpose, we used Spearman and
ciated with an illness is the loss of productivity the Pearson statistics. We used the former statistic,
caused by that health problem. The human capital when dealing with discrete variables, and the latter
theory was used for the identification and measure- with continuous variables (table II).
ment of indirect costs. Based on this approach, and

under some assumptions, losses of productivity can Results
be related to losses of wages.[22-25] Therefore, pa-

tients were asked about their gross wage. From a Table I presents the characteristics of the popula-

theoretical point of view, the loss of wages can be tion under survey. The EuroQol instrument was

divided into two components: Pw = Pprod + D with used to determine the patients’ QOL; scores were,

 Adis Data Information BV 2003. All rights reserved. Pharmacoeconomics 2003; 21 (15)
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Table II. Relevant correlations

Variable EuroQol instrument scorea Present income Income loss Wage loss

Genderb No Yes (–0.534)c* No Yes (–0.410)c**

Educationd No No No No

Present incomee Yes (0.503)c* No No

Income losse Yes (–0.532)a* No Yes (0.900)f*

Wage losse Yes (–0.690)c* No Yes (0.900)*

Currently working?g Yes (0.774)c* Yes (0.606)c* No No

Cause of transmissionh No No No No

CD4+ cell counti Yes (0.397)c* No No No

Viral loadj No No No No

Hindrance to daily activitiesk Yes (–0.537)c* No No No

a EuroQol instrument scores were divided into three intervals: (0–50; 51–75; 76–100).

b Dummy variable: 1 = female; 0 = male.

c Spearman statistic.

d Dummy variable: no education = 0; primary education = 1; secondary education = 2; tertiary education = 3.

e The variable was continuous.

f Pearson statistic.

g Dummy variable: 1 = yes; 0 = no.

h Dummy variable: 1 = intravenous drug use transmitted infections; 0 = sexually transmitted infections.

i Divided in four intervals: (0–100; 101–250; 251–500; >500).

j Divided into five intervals (copies/mL): undetectable; less than 1.001; between 1.001 and 10.000; between 10.001 and 100.000;

>100.000.

k Dummy variable: 1 = yes; 0 = no.

* Significant correlation at p = 0.01 level, ** significant correlation at p = 0.05 level.

on average, 0.75 out of 1. The analysis of correlation ship between QOL and limitations in daily activi-

(table II) found a positive and statistically signif- ties, i.e. the better the QOL, the fewer the limitations

icant relationship between QOL and CD4+ cell (table II). The issue of homecare costs was not

counts and a negative one (not statistically signif- directly assessed in this study, nor was it estimated

icant) between QOL and viral load levels. in monetary terms; however, this is an important

subject which should be considered with a larger
Ninety-four percent of the sample received a

population sample.
treatment regimen consisting of three or more drugs,

while the rest received two-drug treatment. Every Forty-seven percent of the sample were wage

patient took an average of 11 tablets (SD ± 4.3), with earners, 9% were self-employed, 28% received ben-

several patients needing about 20 tablets per day. efits and 9% were students. Thus, more than 50% of

About half of the individuals admitted to having the population were working and 30% received a

problems complying with the medication regimen. benefit. The relationship between QOL and having a

These problems were related to an excessive number job at the interview was positive and significant,

of pills, difficulties with complying with timetables whereas receiving a benefit had the opposite effect

and/or adverse effects. on QOL (table III).

Another relevant aspect of this illness, in terms of Of those who were currently unemployed, 79%

QOL, arises from limitations in the patient’s daily were employed when they were diagnosed with HIV

activities and from the public (or home) care he/she infection, while 21% were not. What is most

receives. As expected, there is a negative relation- remarkable is how quickly those previously em-

 Adis Data Information BV 2003. All rights reserved. Pharmacoeconomics 2003; 21 (15)
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come losses were €439. The null hypothesis of

equality between past and present incomes was test-

ed and rejected; the difference between means was

statistically significant.

Losses were higher for males than for females,

both in terms of incomes and wages (see table IV

and figure 1). This is not a surprising result since, in

Table III. Relationship between QOL and current employment

situation

EuroQol Current employment situation [no. of patients (%)]

instrument not working working total

score

0–50 5 (100) 5 (100)

51–75 8 (72.7) 3 (27.3) 11 (100)

76–100 1 (6.3) 15 (93.8) 16 (100)

Total 14 (43.8) 18 (56.3) 32 (100)

the Spanish labour market, the rate of employment

and wages for males far exceed those of the femaleployed lost their jobs: 82% lost their job the same
population. As for average household incomes, weyear they received the diagnosis, 9% lost their job 2
found significant differences between past house-years later and another 9% kept their job for 4 years.
hold incomes and present ones (table IV). However,There did not seem to have been a significant change
the number of comparable cases was small (n = 19).

regarding this situation. That is, patients lost their
Comparisons among past and present households

jobs almost immediately both in 1989 and in 1995 or
incomes were quite difficult for two reasons: (i)

even in 1999.
people in the sample were between 29 and 49 years

When current income was compared with income of age – in this age group there are frequently
earned when patients were diagnosed with HIV in- changes in family composition, due to marriage,
fection, there was a definite decrease in forms of couples separating, parental home leaving, etc.; and

individual income, individual wage and household (ii) HIV diagnosis can date back to a period of

income (table IV). We actualised all monetary val- longer than 10 years during which time a patient’s

situation at home may have undergone importantues to January 2002. The average monthly income

changes such as those resulting from childbirth,when patients were diagnosed with HIV infection

divorces, etc.was €1225, while the average monthly income

when the interview was conducted amounted to The highest losses took place among individuals

€786. Therefore, average monthly individual in- with low levels of education, while those losses

Table IV. Average losses (discounted values at January 2002) from Spanish patients living with HIV/AIDS

Monthly losses (€) Annual losses (12 payments; €) Annual losses (14 payments; €)

Individual income loss 439 5 271 6 150

Income loss (males) 600 7 195 8 394

Income loss (females) 221 2 647 3 088

Income loss (unqualified) 411 4 928 5 749

Income loss (primary education) 634 7 605 8 873

Income loss (secondary education) 265 3 185 3 716

Income loss (tertiary education) 182 2 188 2 553

Individual wage loss 628 7 537 8 793

Wage loss (males) 851 10 211 11 913

Wage loss (females) 324 3 890 4 538

Wage loss (unqualified) 550 6 603 7 704

Wage loss (primary education) 853 10 238 11 944

Wage loss (secondary education) 403 4 841 5 648

Wage loss (tertiary education) 359 4 313 5 032

Household income loss 558 6 697 7 813

 Adis Data Information BV 2003. All rights reserved. Pharmacoeconomics 2003; 21 (15)
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were not so acute in individuals with secondary or

tertiary education (see figure 2). Further research is

required to investigate whether a higher level of

education allows individuals to keep their jobs or

find new jobs, or whether an individual with a

higher level of education is able to better defend his/

her rights.

Discussion

The high QOL of participants observed in this

study was remarkable. The patients’ EuroQol score

was around 0.75, a stark contrast with the situation

some years ago.[26,27] The participants in this study

were aware of their illness for 7 years on average,
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Fig. 1. Annual income and wage losses per patient (2002 values).

Twelve payments per year were considered. 
which confirms that the advent of highly active

antiretroviral therapy has led to a substantial decline
opportunity costs in terms of leisure time.[24,25,28,29]

in morbidity and mortality and an improvement in
In our pilot study, annual individual income losses

QOL experienced by patients with HIV.[26] How-
ranged between €5271–6150 and wage losses be-

ever, our results are not suitable for generalisation to
tween €7537–8793. Finally, household income

the whole population. Obviously, the sample is
losses (€6697–7813) resulted not only from pa-

small. However, the typical profile of patients with
tients’ income losses, but also by the impact of their

HIV infection would be close to that of our sample
illness on the incomes of other household members;

for the following reasons:
household income losses were higher than individu-

• Patients with HIV under ambulatory care re-
al income losses. Although this finding suggests that

present the highest proportion of the infected
HIV/AIDS affects both the patient’s incomes and

population.
other family members’ incomes, we tested the null

• Patients receiving ambulatory care theoretically
hypothesis of equality between means of household

enjoy a better QOL than those requiring inhos-
and individual income losses, and this difference

pital care; therefore, our estimations represent a
was not statistically significant.

minimum threshold of the economic impact of
Equally, it is interesting to note how this loss ofAIDS.

income has different effects upon different groups of• HIV infection is increasingly becoming a chronic
people, with stark contrast being recorded in termsillness. The data from the sample in this study is,
of education level and gender. For example, individ-thereby, useful for prediction of future costs.
uals with higher levels of education experiencedAnother relevant result is that, in spite of
lower income losses compared with people withgood health indicators (such as high QOL scores
lower levels of education, while men experienced[EuroQol instrument], high CD4+ cell counts, low
larger income losses than women both in absoluteviral load levels), income losses are high compared
and relative terms.with the Spanish average wage. We must point out

that our measurements are based upon opportunity QOL was the key explanatory variable in our

costs in terms of lost remunerated time, not upon study (table II). Significant relationships were found

 Adis Data Information BV 2003. All rights reserved. Pharmacoeconomics 2003; 21 (15)
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imply an increase in total direct costs, since other

healthcare cost components have been reduced (e.g.

hospitalisation costs).[13,19] On the other hand, in

spite of indirect costs continuing to be quite signif-

icant, the benefits of reincorporating patients into

the labour market are very important both from the

individual and the societal points of view. Neverthe-

less, we should not make the mistake of confusing

the costs avoided (whether direct or indirect)

through using an intervention with its overall bene-

fits. The most important outcome achieved by the

new pharmacological treatments for patients with

HIV/AIDS has been to increase both their life ex-

pectancy and QOL.

Conclusion

Income losses

Wage losses
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Fig. 2. Annual income and wage losses per patient by educational

level (2002 values). Twelve payments per year were considered. 

We support that knowledge of indirect costs

between QOL (EuroQol instrument scores) and cur- which patients with HIV/AIDS bear would entail an

important advancement in the assessment of therent incomes, income losses, wage losses and, limi-

global impact of this illness, in addition to providingtations in the individual’s daily activities, with the
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ship runs both ways; results from our study were dalgo, Jaume Puig, Dr Jesús Millán, Dr Emilio Bouza, Dr
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pacientes infectados por el VIH asintomáticos. Med Clin Canada. 2nd ed. Ottawa (ON): Canadian Office for Health
(Barc) 2000, 114 Suppl. 3: 62-7 Technology Assessment (COOHTA), 1997

13. Gebo KA, Chaisson RE, Folkemer JG, et al.  Costs of HIV 29. Johannesson M, Jönsson B, Karlsson G. Outcome measurement
medical care in the era of highly active antiretroviral therapy. in economic evaluation. Health Econ 1996; 5: 279-96
AIDS 1999 May 28; 13 (8): 963-9

14. Kahn JG, Marseille E. Fighting global AIDS: the value of cost-
Correspondence and offprints: Dr Juan Oliva, Departmenteffectiveness analysis. AIDS 2000 Nov 10; 14 (16): 2609-10

of Economics, Calle Madrid, 126, 28903 Getafe Madrid,15. Lapins DL, Urdaneta ME, Barrett J, et al.  Costs of care for HIV
Spain.infection in a managed care population from 1995 to 1997. Am

J Manag Care 2000 Sep; 6 (9): 973-81 E-mail: joliva@eco.uc3m.es

 Adis Data Information BV 2003. All rights reserved. Pharmacoeconomics 2003; 21 (15)

https://www.researchgate.net/publication/5371188

	Abstract 1113
	Methods 1114
	The Survey 1114
	Economic Model 1116

	Results 1116
	Discussion 1119
	Conclusion 1120
	Acknowledgements 1120
	References 1120
	Correspondence 1121
	Email 1121

