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Background : Most human immunodeficiency virus (HIV) infections among children under 
5 years are transmitted perinatally. These children reqiure more medical attention and hospitalization 
than non HIV -infected children. The expenses of HIV -infected children are mostly related to opportun­

istic infections. 
Objective : To compare the medical and non-medical expenses of treating babies born to 

HIV-infected and non-HIV-infected mothers at the Queen Sirikit National Institute of Child Health 
(QSNICH) 

Methodology : Consecutive children of HIV -infected and non HIV -infected mothers born at 
Rajavithi Hospital, Bangkok, were recruited from 1993 to 1995. All of them were followed at QSNICH 
for free medical services. The demographic and pregnancy data of mothers and the characteristics of 
the babies of the two groups were compared as well as the number of the hospital visits and reported 
medical and non medical expenses. 

Results: 58 children of HIV-infected mothers and 119 children of non-HIV-infected mother 
were recruited during this period. Only 30 (51.7%) children of HIV -infected mothers could complete 
the 18-month requirement, while 90 (75.6%) of the babies born to non-HIV-infected mothers finished 
the 18 months follow-up period. The two groups did not differ much in terms of demographic charac­
teristics, except that the infant fathers were younger and serology for syphilis was higher in the HIV­
infected mothers. This indicated that the HIV-infected mothers had earlier sexual activity. Babies born 
to the HIV -infected mothers tended to have a lower birth weight and were small for gestational age 
(SGA). Nine out of 30 babies (30%) born to the HIV-infected mothers were found to be HIV positive 
at the 18'h month of follow-up. The mean medical, non-medical, and total expenses of the babies of the 
infected group were 2,525.90 ± 4,328.75, 1,323.07 ± 1,452.41, 3,848.97 ± 5,308.90 baht respectively, 
or were 2.4, 2.0, and 2.2 times those of the non-infected group. These expenses did not include anti­
retroviral therapy. 

Conclusion : The total medical and non-medical expenses excluding antiretroviral therapy of 
the children of the infected group were 2.2 times those of the non-infected group. Under the Jimita-
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tion of financial resource and fast growing health care expenditures, the preventive measure for HIV 

infections including public information, education, communication, and condom promotion should be 

emphasized. 
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Human immunodeficiency virus (HIV) infec­
tion and its subsequent syndromic diseases, i.e. 
acquired immunodeficiency syndrome (AIDS) is a 
major threat to both developing and developed coun­
tries. Estimates from the UNAIDS indicated that 88.8 
per cent of all AIDS cases are in developing countries. 
In addition, one million new HIV infections are occur­
ring each year and 70 per cent of these are in the 
developing world( 1). The transmission of HIV in 
many countries, including Thailand, has shifted from 
traditional risk groups, e.g. commercial sex workers 
(CSWs), intravenous drug users (IDUs) and homo­
sexuals, to the general population via intrafamilial 
spread. Such transmissions within families have 
resulted in an increasing number of HIV -infected 
children and orphans due to the death of one or both 
parents. The economic and social consequences of this 
disease have begun to be seen and will continue to 
pose a threat into the next millennium. This is parti­
cularly true for countries that have extensive HIV 
transmissions in the recent past. 

Data from the Epidemiology Division shows 
that, up to 2002, there were 42 million reported AIDS 
cases, 2.7 million of whom were children under 15 
years. The sentinel serosurveillance of HIV infection 
among various risk groups including CSWs, IDUs, 
male patients attending sexually-transmitted diseases 
(STDs) clinic and pregnant women attending antenatal 
clinics (ANCs) showed an HIV prevalence rate of 
18.46, 47.17, 5.92 and 1.46 respectively in 1999(2). The 
rate of perinatal transmission of HIV from mothers to 

children varied by geographical area and interven­
tion. Before widespread use of anteretroviral (mainly 
zidovudine) prophylaxis, the mother-to-child trans­
mission rate in certain areas in upper northern Thai­
land was as high as 40 per cent. After zidovudine 
prophylaxis was available, a policy for all 6 provinces 
in upper northern Thailand in 1997, the rate fell to 
about 20 per cent. However, zidovudine has not been 
adopted as a nationwide policy and several new deve­
lopments in terms of regimens have been recently 
developed in Thailand and elsewhere(3). Mother-to­
child transmission can be considered as the sole mode 
of new infection among children under 5 years, except 
for rare cases of blood-transfused HIV -transmitted 
disease. A study in the Queen Sirikit National Institute 
of Child Health (formerly Children's Hospital) showed 
that 99 per cent of HIV infections among children 
under 5 years are transmitted perinatally( 4,5). 

In the past, detection of HIV infection in the 
newborn was not easy as it was based on the detection 
ofHIV antibody (immunoglobulin G). Maternal HIV 
Ig passes to the fetus freely via the placenta requiring 
approximately 18 months to clear from the infant's 
circulation, thus HIV infection in the child based on 
Ig could not be diagnosed before 18 months of age. 
With the advent of new techniques including poly­
merase chain reaction (PCR), detection of HIV nucleic 
acids is now possible and the diagnosis of HIV infec­
tion among the newborn has become easier. How­
ever, the PCR technique is quite sophisticated and not 
available in general hospitals. Therefore, detection of 
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most HIV infections among the newborn in Thailand 
still relies mainly on the determination of immuno­
globins against HIV in the babies. 

In addition to the recent developments in 
prophylaxis against maternal-to-fetal transmission of 
HIV, progress in treating HIV-related illnesses among 
children who are HIV -infected has been made. The 
treatments are usually confined to the issues of pro­
vision of antiretrovirals and treating opportunistic 
infections, e.g. Pneumocystis carinii pneumonia, 
Cryptosporidium diarrhea, and recurrent bacterial 
pneumonias. Some of these infections can be easily 
diagnosed by general pediatricians working in general 
hospitals while others require pediatricians specialized 
in HIV diseases. It is generally observed that HIV­
infected children require more medical attention and 
hospitalization than non-HIV -infected ones. This is 
understandable given the more opportunistic infec­
tions among the former. Except for live-attenuated 
vaccines, the immunization schedule, including the 
number of visits for immunizations, of the two groups 
should be the same. Therefore, the number of visits 
should be a good surrogate of the number of medical 
attentions, and therefore, the episodes of illnesses of 
the two groups. 

Objective 
To compare the medical and non-medi­

cal expenses of treating babies born to HIV -infected 
and non-HIV-infected mothers in the Queen Sirikit 
National Institute of Child Health (formerly Children's 
Hospital). 

Methodology 
During June, 1993 and February 1995, con­

secutive cases of HIV positive pregnant women who 
attended the labor rooms of Rajavithi Hospital, Bang­
kok, were contacted, the study was explained and they 
were invited to participate in the project. If agreeing, 
the prospective mothers would be asked for informed 
written consent and they were interviewed for demo­
graphic and behavioral data. It is the policy of the hos­
pital to test all pregnant women in the labor room for 
HIV infection and other infectious markers including 
syphilis serology [Venereal Disease Research Labo­
ratory, (VDRL)], if no such data were available from 
ANC records. After delivery, the babies would be 
taken care of by the pediatricians of the Queen Sirikit 
National Institute of Child Health (QSNICH). The 
mothers would then be followed-up for routine post­
partum care and the babies would be transferred for 

well-baby care at QSNICH. The control group was 
selected from the well-baby clinic ofQSNICH, by age 
and sex matched from non-HIV infected mothers whose 
deliveries were also in the labor room of Rajavithi 
Hospital. informed written consent and interviews 
were the same as for the HIV -infected group. For 
vaccination and medical illnesses, the mothers might 
seek medical attention at the QSNICH any time and 
free medical services, according to the hospital proto­
cols, would be provided. For each hospital visit, medi­
cal (drugs, clinical procedures and clinical investiga­
tions) and non-medical (transportation and incomes 
forgone) were determined by well-trained interviewers 
and recorded in specially developed forms. The expense 
figures were taken as reported and no effort was made 
to convert the figures to real costs. At the time of the 
study, prophylaxis and treatment of the babies with 
zidovudine had not yet been made a hospital policy. 
It was only at the end of the study that the policy was 
made. 

Settings 
The mothers were recruited in Rajavithi 

Hospital in the Department of Medical Services (DMS), 
the Ministry of Public Health (MOPH). The hospital 
specializes in childbirths with approximately 12,000 
deliveries per year. As a routine practice, after deli­
very, the babies are taken care of by the pediatri­
cians from the nearby QSNICH, which is also part of 
the DMS, MOPH. The QSNICH treats 330,000 out­
patients and admits 13,000 inpatients each year. 

Serological testing 
The study was carried out when PCR was not 

a routine procedure. Therefore, all diagnoses of HIV 
infections were made by detecting immunoglobulins 
in the blood. The ELISA (Enzyme-linked immuno­
sorbent assay) test kit (Co bus Core Anti HIV -1/HIV-
2 EIA, Roche Company, Switzerland) was used. Defi­
nite diagnosis of HIV infection in the babies was made 
if the babies tested positive for HIV antibody by the 
Western Blot (HIV-1 Western Blot, Diagnostic Bio­
tehnology, Singapore) method(6). The confirmation 
was done by polymerase chain reaction (PCR) by 
Center for Disease Control Laboratory Center in 
Nonthaburi when HIV infection was suspected or at 
the age of 18 months. 

Statistical analyses 
Demographic and behavioral data of the 

mothers of the two groups were compared as the well 
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as number of hospital visits and reported medical and 
non-medical expenses. Since the endpoint was set as 
positive HIV serology at the 18th month after birth, 
cases who were lost to follow-up prior to 18 months 
were excluded from the analysis. For categorical and 
count data, x2 test was used for testing the difference 
in distribution. For the categorical data with expected 
cell :55, Fisher's exact test was used. For continuous 
data, mean (X) and standard deviation (SD) were 
calculated. The differences between the two groups 
were tested by unpaired t-test. Since, there were only 
three cases who received antiretroviral prophylaxis and 
treatment at the time of the study, medical expenses 
of these cases used in the analysis excluded the expen­
diture of the antiretrovirals. 

Abnormal syphilis serology was defined as 
VDRL of the titer 1 : 8 or higher or any titer level 
of VDRL with positive test of Treponema pallidum 
hemagglutination assay (TPHA). 

RESULTS 
During June 1993 and February 1995, 58 

HIV -infected mothers were detected and invited to 
join the study. All of them agreed. One hundred and 
nineteen babies of non-HIV-infected mothers were 
also invited to join the study. Of the babies born to 
the 58 HIV-infected mothers, only 30 (51.7%) could 
complete the 18-month requirement or died of HIV 
infection. While 75.6 per cent (90 out of 119) of the 
babies born to non-HIV -infected mothers finished the 
18 months follow-up period. Demographic and preg­
nancy-related characteristics of the two groups of 
mothers are shown in Table 1. The two groups were 
comparable in demographic characteristics, except 
for their age, their husband's age, and proportion of 
abnormal serology. The HIV -infected mothers were on 
the average 3 years younger, had a younger husband, 
and a higher percentage of positive syphilis serology 
than the non-HIV-infected mothers. 

Of the 30 HIV-infected mothers, 2 (6.7%) 
reported a history of being CSWs and another 4 cases 
(13.3%) admitted having more than one sex partner. 
The other 24 cases (80%) reported no other risk, except 
normal sexual activities with their husbands. 

Table 2 shows the characteristics of the 
babies born to the 30 HIV -infected mothers and the 90 
non-HIV-infected mothers. Babies born to the HIV­
infected mothers tended to have a lower birth weight 
and were small for gestational age (SGA). A marked 
difference in feeding pattern was also observed. The 
difference can be attributed to the MOPH policy to 
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discourage breast-feeding for babies born to HIV­
infected mothers to prevent the post-natal transmis­
sion ofHIV. 

Of the 30 babies born to the HIV -infected 
mothers, 9 (30%) were found to be HIV -positive at 
the 18th month of follow-up. All of them were HIV­
positive before the age of 12 months and eight of them 
died of HIV -infection before 9 months of age. Table 
3 shows the number of outpatient visits, inpatient 
admissions and medical and non-medical expenses of 
the two groups of babies. Medical, non-medical and 
total expenses among the HIV -infected group were 
all higher than the non-HIV -infected group. 

DISCUSSION 
Both groups of mothers did not differ much 

in terms of demographic characteristics, except for the 
difference in age of the mothers and their husbands 
indicating that the HIV -infected mothers had earlier 
sexual activity than the non-infected mothers. Since 
all cases were recruited consecutively, the difference 
should not be explained by potential difference in 
parity of the two groups. 

The two groups experienced similar rates of 
complications during pregnancy. However, the non­
infected group seemed to have a higher rate of labor 
complications than the infected ones but the sample 
size in the present study was too small to provide 
conclusive evidence in this regard. Both groups of 
babies had similar birth weights. The higher rate of 
immediate post-natal complications among the non­
infected babies corresponded well with the higher rate 
of labor complications among their mothers. Although 
the mean number of outpatient visits among the babies 
born to the infected mothers was higher, the difference 
was minimal. However, the mean medical, non-medi­
cal, and total expenses of the babies of the infected 
group was 2,525.90 ± 4,328.75, 1,323.07 ± 1,452.41, 
3,848.97 ± 5,308.90 baht respectively or 2.4, 2.0 and 
2.2 times those of the non-infected group. It is true that 
these expenses cannot be considered the "real" costs 
and not all of these expenses were borne by the 
mothers because some part might have been absorbed 
by the hospitals or borne by a third party. However, 
if we are willing to assume that the expenses are 
proportional to their costs, the 2-fold difference in 
expenses between the two groups is quite alarming 
because expenses related to antiretroviral therapy were 
not included in the analysis. If the costs or expenses 
of such a therapy are taken into consideration, the 
ratio will be much higher. This posts an important 
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Table 1. Demographic and pregnancy-related characteristics of HIV-infected and non-HIV-infected 
mothers, Bangkok, Thailand. 

Characteristics HIV-infected % Non-HIV-infected % P-value 
(n = 30) (n=90) 

Age (years) 
$20 4 13.3 6 6.7 0.285 
21-30 24 80.0 66 73.3 

31-40 2 6.7 17 18.9 
>40 0 0.0 1.1 

Mean age 23.0 26.1 0.001 
SD 4.1 5.2 

Range 17-35 17-41 

Age of husband 
$20 3.3 I 1.1 0.303 
21-30 21 70.0 52 57.8 

31-40 8 26.7 31 34.4 

>40 0 0.0 6 6.7 
Mean age 27.5 30.3 0.010 
SD 4.1 7.3 
Range 19-35 17-65 

Current occupation 
Housework 3 10.0 18 20.0 0.099 
Small business 3.3 10 11.1 
Labor 26 86.7 55 61.1 

Current occupation of husband 
Housework 15 53.6 48 56.5 0.468 
Small business 6 21.4 24 28.2 
Labor 7 25.0 13 15.3 

Educational level 
Primary school 15 50.0 58 64.4 0.304 
Secondary school 8 26.7 20 22.2 
Higher than secondary school 7 23.3 12 13.3 

Educational level of husband 
Primary school 9 30.0 39 43.3 0.343 
Secondary school 11 36.7 31 34.4 
Higher than secondary school 10 23.4 20 22.2 

Household monthly income (baht) 
<5,000 14 46.7 37 41.1 0.668 
5,000-9,999 13 43.3 35 38.9 
10,000-19,999 2 6.7 12 13.3 
?: 20,000 3.3 6 6.7 

Abnormal syphilis serology 
Yes 4 13.3 I 1.1 0.004 
No 26 86.7 89 98.9 

History of ANC 
Yes 28 93.3 84 93.3 1.000 
No 2 6.7 6 6.7 

Pregnancy complication 
Yes 2* 6.7 5** 5.6 0.822 
No 28 93.3 85 94.4 

Complication during delivery 
Yes 2*** 6.7 14**** 15.6 0.215 
No 28 93.3 76 84.4 

*Complications during pregnancy among the HIV-infected mothers include. 
**Complications during pregnancy among the non-HIV-infected mothers include. 

***Complications during labor among the HIV-infected mothers include. 
****Complications during labor among the non-HIV-infected mothers include. 
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Table 2. Characteristics of babies born to HIV-infected and non-HIV-infected mothers, Bangkok, Thailand. 

Characteristics HIV -infected % Non-HIV-infected % P-value 

(n = 30) (n =90) 

Birth weight (grams) 
< 2,500 4 13.3 7 7.8 0.294 

2,500-2,999 7 23.3 34 37.8 
~ 3,000 19 63.3 49 54.4 
Mean birth weight 3,060.0 3,015.1 0.667 
SD 396.8 366.3 
Range 2,200-3,950 1,900-3,850 

Gestational age at birth (weeks) 
< 36 3.3 2 2.2 0.801 

36-40 29 96.7 87 96.7 
>40 0 0.0 1.1 

Birth weight and gestational age 
Small for gestational age (SGA) 3 10.0 3 3.3 0.147 

Appropriate for gestational age (AGA) 27 90.0 87 96.7 
Immediate post-delivery complication 

(within 7 days after birth) 
Yes 2* 6.7 14** 15.6 0.215 
No 28 93.3 76 84.4 

Feeding 
Exclusive breast-feeding 3.3 60 66.7 <0.001 
Mixed breast- and bottle-feeding 3.3 17 18.9 
Exclusive bottle-feeding 28 93.3 13 14.4 

*Immediate post-delivery complications among babies born to the HIV-infected mothers include. 
**Immediate post-delivery complications among babies born to the non-HIV-infected mothers include. 

Table 3. Hospital visits and medical and non-medical expenses of babies born to HIV -infected and non· HIV · 
infected mothers, Bangkok, Thailand. 

Characteristics HIV -infected % Non-HIV -infected % P-value 
(n = 30) (n =90) 

Outpatient (OP) visit 
1-12 17 56.7 53 58.9 0.509 
13-24 9 30.0 31 34.4 
~ 25 4 13.3 6 6.7 
Mean OP visit 14.3 13.1 0.467 
SD 7.4 6.9 
Range 7-32 6-51 

Inpatient (IP) admission 
0 27 90.0 81 90.0 0.670 

2 6.7 8 8.9 
2 3.3 1.1 
Mean IP admission 0.13 0.11 0.850 
SD 0.43 0.35 
Range 0-2 0-2 

Mean medical expenses (baht)* 2,525.90 1,053.20 0.002 
SD 4,328.75 545.51 
Mean non-medical expenses (baht)** 1,323.07 669.75 0.020 
SD 1,452.41 598.04 
Mean total expenses (baht) 3,848.97 1,722.95 <0.001 
SD 5,308.90 942.59 

* Medical expenses include expenses on drugs, radiological and laboratory investigations. 
** Non-medical expenses include expenses on transportation and income forgone due to illnesses of the babies. 
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challenge on the health care financing and services 
of the country. How can the country secure adequate 
funding to pay for the effective treatment for HIV 
infections when the number of HIV infected indi­
viduals is estimated to be 600,000 or roughly 1 per 
cent of the total population? This question must be 
answered in the context of limited financial resources 
in health and the attempts of the country to curb its 
fast growing health care expenditure. Furthermore, 
one of the main competitors of the health budget for 
treatment is "prevention". Health professionals and 
the general public look to the government to sustain 
its successful HIV/AIDS preventive efforts including 
public information, education, communication and 
condom promotion. 

SUMMARY 
The partial answer for containing medical 

and non-medical expenses for HIV/AIDS prophylaxis 
and treatment is to adopt cost-effective approaches. 

This will need critical review of evidence of effec­
tiveness of the regimen, careful cost consideration 
and appropriate analysis of economic, social and poli­
tical situations of the countries. It is obvious that 
Thailand may not be able to adopt the highest stan­
dard of practice from the most advanced countries. We 
will not go for mediocre approaches either. We need 
to strike a good balance between individual rights and 
social rights to make a good public policy on HIV I 
AIDS prophylaxis and treatment in both adult and 
pediatric cases. 
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m1u WYI~ ~,1.;~, tJffi~LRtJlnum~m'lu 'WYI~LL~::~11'1i~, tJ L(;l!'J'll~'IID~n ~~Y!Lfil1l"l1n~l'l(;ll~(;IL <fmil'lf 1vi ~~ 1~ 'tYi11~~, I'll 
~l'UllfNLvilnU 2,525.90 ± 4,328.75, 1,323.07 ± 1,452.4 1, 3,848.97 ± 5,308.90 UlYI (;ll~~l~U 'Yii1JLU'IJ 2.4, 2.0, 

• • ..J 

Uel:: 2.2 Ll'11'1liJ~n!'j~YILfi(;l"lln~l'l\1lltJn~ 

Mltl : ~,1'li~ltJ1um'l~LLCli'n~l~JlmliinY!Lfi(;l'lln~l'll1ll~(;!Lifmil'lf1v'5'J~LU'\J 2.2 Lvil'lJtJ~LiiinY!Lfil1l"lln~l'll1ll 
tln~ 1 'UNlll'Unl'lnJU"l1U'IJtl'l::L Yli'Tl YltJ$1'liiJ~lrli11Yil~nl'lL~'\J ~11'1i~1 !'J~l'\Jnl'lNliil'lnJ~'IIL yj~~'U mlil'lnl'lnl'lJv~rl'\Jnl'l 
~(;IL<fmiJ'lfliJ'j.y!~lLU'\J~t:l~L~'\J l~m)m'ltl'i::'lflff~W'\JO m'l1~1'lll).liuntJ'l::'lfl'lf'IJ nl'l1~~ntJ1n~lLL'IJ::inLLCl::nl'l1'lirJ~!'ll~ 

1.jqjLoi!J1 th'UL&ffi!l1flL'I, Dqj'llrU2 1.j'U'U11'1, YlJ.ioWA"! Lil!J1fil1f{'!J 

'lfl't1U1!JL'I'I'Jm-4LLYfr1i "1 2546; 86 (~:njuYlLfftt 3): S719-S726 

• n~IN1'UfJl,<1'lLl'lfm'll,<, 

•• n~"'~l'UnT'l'VitnUl<l, atmJ'U"!'II111'ViL&inul1~'lf1~,....,1'l1lirii, n1~LYI'Vi '1 10400 


