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Risk factors for infection with human immunodeficiency virus
among European expatriates in Africa
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Peter Piot

Abstract
The pattern of cases of AIDS in Belgium suggests
that Europeans infected with human immuno-
deficiency virus (HIV) acquired the infection in
Africa. The prevalence of infection was assessed in
Belgian advisers and European expatriates and risk
factors for infection defined in a case-control study
of expatriate men. Fifteen (1-1%) of 1401 Belgian
advisers working in Africa and 41 (0-9%) of 4564
European expatriates living in Africa, were positive
for antibody to HIV in a voluntary screening pro-
gramme in Belgium. Among subjects with antibody
to HIV the ratio of men to women was 3:1. These
subjects did not have a history of intravenous drug
abuse or blood transfusion and only one was homo-
sexual. In a case-control study of 33 expatriate men
who had antibody to HIV and 119 controls the men
with antibody reported significantly more female
sexual partners, who were more commonly local;
and significantly more sexual contact with prosti-
tutes in Africa. They had a significantly higher
prevalence of history of sexually transmitted disease
and had received significantly more injections by
unqualified staff in Africa during the previous five
years. No specific sexual practices were associated
with having antibody to HIV. After multivariate
analysis sexual contact with local women (adjusted
odds ratio 14-7; 95% confidence interval 2.81 to
76.9), sexual contact with prostitutes (adjusted odds
ratio 10-8 (1-6 to 71-9), and injections by unqualified
staff (adjusted odds ratio 13 5 (3 7 to 49 8) remained
independent risk factors for infection.
European expatriates in Africa were at increased

risk from infection with HIV and were a means of
introducing HIV into the heterosexual population
in Europe. Transmission from women to men by
vaginal intercourse seemed to be the most probable
route of infection.

Introduction
From the start of the current epidemic ofAIDS most

adult patients with AIDS in Europe and the United
States have been homosexual or bisexual men or
intravenous drug users. In Belgium, however, this is
not the case: 164 (49%) of 336 patients with AIDS
reported by March 1988 were of African descent, and
43 (33%) of 129 patients of European descent with
AIDS seen until 1987 were directly associated with
Africa because they travelled or lived there or because
of sexual activity.' Among European patients with
AIDS who lived outside Belgium the ratio of men to
women was 2 3: 1,' compared with a ratio of 13: 1 in the
United States and 10 5:1 in Europe.2' Among these
patients homosexual contacts, intravenous drug
use, haemophilia, or a history of blood transfusion
accounted for only 13% of cases. These data are more

consistent with epidemiological patterns of infection
with human immunodeficiency virus (HIV) in Africa,
where bidirectional heterosexual transmission is the
main mode of spread.4 Thus Belgium seems to be at
the intersection of two main patterns of transmission of
HIV in the world.
We describe a survey of the prevalence of infection

with HIV among Belgian advisers and European
expatriates living in Africa and a case-control study to
define the risk factors for infection with HIV in this
population.

Subjects and methods
Between June 1985 and July 1987 we tested Belgians

working in developing countries and their families for
antibody to HIV as part of a yearly or two yearly
occupational medical examination at the clinic of the
Ministry of Foreign Affairs in Brussels. Participation
in the screening programme was voluntary. In addi-
tion, we offered testing for antibody to HIV at the
outpatient clinic of the Institute of Tropical Medicine
in Antwerp, which is attended by travellers from the
tropics and expatriates living in developing countries,
mainly in central Africa.
We enrolled men over age 18 of European descent

and nationality who had antibody to HIV on screening
at either clinic into a case-control study if they had been
in Africa for at least six months within the past five
years and were available for interview. We limited the
case-control study to men as we detected only 14
women who had antibody to HIV. The controls
were men (aged over 18) of European descent and
nationality who did not have antibody to HIV in the
same screening programmes. They were eligible if they
had stayed in subsaharan Africa for at least two years
during the past five years or were on an overseas
contract with the Belgian government there. Between
December 1986 and April 1987 at this institute we
selected controls who did not have symptoms if they
had been seen for a preventive medical examination by
the same doctor who had enrolled a patient with
antibody to HIV. Overall we received 2-7 controls per
case in this way. We selected as an additional control
group consecutive subjects who attended the clinic of
the Ministry of Foreign Affairs between 27 July and
7 August, 1987. A total of 131 men who did not have
antibody were selected in the two clinics, of whom
seven refused to participate.
We maintained confidentiality in this screening

programme by giving test results only to the partici-
pants and to a doctor of their choice but not to other
people or bodies, such as their employer. Less than 5%
of those attending the clinics elected not to participate
in the screening programme. We obtained informed
consent from all subjects and asked participants in
the case-control study to complete a self administered
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questionnaire, which included questions on sociodemo-
graphic characteristics and risk factors for infection
with HIV. The respondents were classified as hetero-
sexual if they denied any sexual contact with people of
the same sex during their lifetime and as not using
drugs if they stated that they did not use illicit
intravenous drugs.
HIV antibody state was determined with an enzyme

immunoassay (Organon Teknika, Oss, The Nether-
lands) and positive reactions were confirmed with
indirect immunofluorescence and immunoblotting.6
Serological testing for syphilis included the rapid
plasma reagin test (Becton Dickinson, Baltimore,
Maryland) and the Treponema pallidum haemagglutina-
tion assay (Fujizoki, Japan). Hepatitis markers were
determined in enzyme immunoassays (Abbott Labora-
tories, North Chicago, Illinois).

For the categorical variables we performed uni-
variate analysis with the X7 test, the X' test for
trends, and Fisher's exact test, and for the continuous
variables we performed the t test. Variables that were
significantly associated with infection with HIV in the
univariate analysis, together with those that were not
significantly associated but were potentially relevant,
were entered into a linear logistic regression model.7,

Results
PREVALENCE OF INFECTION WITH HIV

Over two years 56 expatriates with antibody to HIV
(42 men and 14 women; ratio of men to women 3:1)
were identified in the screening programmes. Though
exact data were missing, European expatriate men in
Africa largely outnumbered expatriate women. Fifteen
official advisers and volunteers employed in Rwanda,
Burundi, or Zaire had antibody to HIV, resulting in a
prevalence of 1 1% among the 1401 Belgian advisers
living in these three countries who participated in the
screening programme. Forty one expatriates with
antibody to HIV were detected among 4564 patients
screened at the institute, resulting in a prevalence of
0 9%. This population included spouses and children
of expatriates; subjects living outside central Africa,
where infection with HIV is believed to be less
common; and people consulting more than once.

CHARACTERISTICS OF SUBJECTS WITH ANTIBODY TO HIV

Among the 14 women who had antibody to HIV two
had received a blood transfusion in Africa, seven were
regular sexual partners of a man confirmed to have
antibody, two were partners of European expatriates
who were not tested, and two were partners of Africans
who were not tested; in one a presumptive risk factor
could not be identified. Of the 42 men who had
antibody, none had used intravenous drugs or had a
blood transfusion and only one (2%) reported homo-
sexual contacts. (He was not enrolled into the case-
control study because he was not in Belgium at that
time.) All but two men lived in Rwanda, Burundi,
or Zaire; one lived in Tanzania and the other in
Uganda.

Hepatitis B markers were found in 13 of 47 (28%)
subjects who had antibody to HIV, and positive results
on testing for syphilis in five (11%); these figures
compared with 17 (15%) and none, respectively,
among the 112 Belgian expatriates living in central
Africa who did not have the antibody.

RISK FACTORS FOR INFECTION WITH HIV

Of the men selected for the case-control study, 33
(92%) of the 36 with antibody to HIV completed
the questionnaire and 119 of the 124 controls gave
sufficient information for analysis. Table I shows
selected demographic characteristics ofthe two groups.
Both groups were similar with regard to age, duration

TABLE I-Selected charactenistics of European expatriate men in
Africa with antibody to HIV and controls

Men with
antibody Controls
(n=33) (n= 119) p Value

Mean (SD) age (years) 40 8 (9-1) 41 5 (10 7) >0 1
No (%) educated*:
To -age 18 15 (45) 19 (16)
To >age 18 16 (48) 97 (82) <0 001

No (%) living in:
Rwanda, Burundi,

Zaire 32 (97) 95 (80)
Other African countrv 1 (3) 24 (20) 0-07

No (%) living in Africa:
<2 vears 2 (6) 6 (5)
2-5years 10(30) 34(29) >0 1
>5 years 21 (64) 79 (66)

No (%) dental
interventions 15 (45) 75 (63) >0 1

No (%) surgical
interventions 1(3) 3 (3) >0 1

*Data missing for two men with antibody and three controls.

of stay in Africa, and clinic where recruited. Signifi-
cantly higher proportions of men who had antibody,
however, had not been educated beyond 18 years ofage
and live in Burundi, Rwanda, and Zaire than in other
parts of Africa.
Men with antibody to HIV had had significantly

more heterosexual partners, more African sexual
partners, and more contacts with prostitutes during
the previous five years, and they also reported signifi-
cantly more episodes of sexually transmitted diseases
(table II). The median number of African sexual
partners and contacts with prostitutes were six and
nine, respectively, for the men who had antibody com-
pared with one and none, respectively, for the controls.
The number of regular sexual partners (defined as a
sexual partner for at least six months) did not differ
between the groups. In general, specific sexual prac-
tices were not associated with having antibody to HIV
and thus the groups did not differ in the use of
condoms (39% (13) in cases 30% (36) in controls)
and in their practice of orogenital or anorectal sex.
Surgical and dental interventions and a history of
injections in Africa during the previous five years
were not associated with having antibody to HIV.
Expatriates who had antibody, however, tended to
have a history of injections given by unqualified staff
(odds ratio 5 47; 95% confidence interval 1 34 to 23 3).

Logistic regression analysis did not show significant
interaction effects between the variables. After con-
trolling for confounding factors the significant risk
factors for infection with HIV were the number of
African sexual partners, sexual contact with prostitutes
in Africa, and injections by unqualified staff (table III).
As in the univariate analysis the risk increased with
increasing sexual exposure to local women or prosti-
tutes. The level of education remained an independent
risk factor but with a moderate odds ratio.

Discussion
About 1% of European expatriates from two fairly

large samples of advisers and volunteers screened at
their yearly or two yearly medical examination had
evidence of infection with HIV; the samples were
representative as almost all Belgian overseas advisers
participated in the programme. This prevalence is
about 250 times higher than that among Belgian blood
donors, of whom 0-004% had antibody to HIV in 1986
(National AIDS Commission, unpublished data). In a
smaller survey of Danish volunteers returning from
Africa 8-6% were positive for antibody to HIV.9 In the
Danish study, however, only 38% of the eligible
subjects agreed to be tested for the antibody, compared
with over 95% in the Belgian survey.
These data show that infection with HIV is spread-

ing in a heterosexual Belgian population that is other-
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TABLE ii-Risk factors for having antibody to HIV among European expatriates in Africa during previous
fiveyears (univarnate analysis)

No (%) of No (%) of Odds ratio
cases controls (95% Confidence
(n=33) (n= 119) interval) p Value

Total No of sexual partners
0-1* 3 (9) 60 (50)
2-9 10 (30) 46 (39) 4 35t (l10 to 18 5)
¢10 20(61) 13(11) 308t(7-1to97-2) <0-0001f

Total No of African sexual partners:
0 2 (6) 58 (49)
1 3(9) 19(16) 4-6(0-6to54 2)
2-9 13 (39) 32 (27) 1 -8 (2-3 to 48-4)
10 15 (46) 10 (8) 435 (7-6 to 161) <00001t

No of contacts with prostitutes in Africa:
0 8 (24) 82 (69)
1-9 11(33) 28(24) 4-0(1-3to124)
adO10 14 (42) 9 (8) 15-9 (4-7 to 57- 1) <0-00011

No of episodes of sexually transmitted disease:
0 9(27) 91 (76)
1-2 14 (42) 17 (14) 8-3 (2-8 to 25-2)
-- 3 10 (30) 11 (9) 9-2 (2-7 to 32-0) <0O0001t

Anorectal sex 3 (9) 3 (3) 3-9 (0-6 to 25-7) 0-125
Orogenital sex 19 (58) 76 (64) 0-8 (0 3 to 1 8) 0-611
Injections:
Any 19 (58) 53 (44) 2-0 (0-8 to 50) 0 1411
By unqualified staff 6 (18) 5 (4) 55 (1 3 to 23-3) 0-0135

*Celibacy or strict monogamy.
tCalculated from baseline value of celibate and monogamous men combined.
f:X2 test for linear trend over different levels of risk factor.
$Fisher's exact test..
Pearson's x2 test.

TABLE IIl-Independent risk factors for infection with HIV among European expatriates in Africa during
previousfiveyears by logistic regression analysis

95% Confidence
Adjusted interval p Value
odds ratio (unilateral) (for factor)

No of African sexual partners: <0 001
2-5 7-1 1-2 to 42-0
>_ 6 34-6 5-2 to 230-2

Contacts with prostitutes in Africa 10-8 1-6 to 71-9 <0 05
Injections in Africa by unqualified staff 13-5 3-7 to 49-8 <0-001
Educational level

18 years 3-0 1-2to 7-5 <0-05

wise little at risk of infection. This is also reflected in
the pattern of transmission of the disease in Belgium,
where 29% of 129-reported patients ofEuropean origin
with AIDS were heterosexuals without a history of
intravenous drug abuse.

Sexual intercourse with local women, including a
high proportion of prostitutes, was the most important
risk factor for infection among expatriate men, with a
strong relation between the number of such sexual
partners and the odds of being infected with HIV.
Because of the prevalence of antibody to HIV (5% and
higher) in some urban populations in central Africa,45
the likelihood of having sexual intercourse with an
infected heterosexual partner is much higher than in
Europe or North America. The risk is particularly high
for intercourse with female prostitutes, ofwhom up to
88% are infected in central and eastern Africa.5'I " In
our study population sexual intercourse with local
partners was related to that with prostitutes and "loose
women" and to a history of sexually transmitted
diseases, another indicator of a promiscuous lifestyle
and a potential cofactor for acquiring infection with
HIV. The women who had antibody to HIV were not
compared with women in the control population
because of their small numbers, but heterosexual
activity in Africa seemed also to be an important risk
factor for them.

Transmission of the virus from women by vaginal
intercourse seems to be the most probable route of
infection in the men we studied as non-vaginal inter-
course was not more common among the men who had
antibody. Similar observations were made in an un-
controlled study of French patients with AIDS who
were presumed to have been infected in Africa.'2 Our
data are also consistent with epidemiological data on

African populations, all of which suggested that bi-
directional heterosexual transmission was the main
mode ofspread ofinfection with HIV in Africa.4 Sexual
intercourse with prostitutes was also a potential risk
factor among heterosexual men with AIDS in the
United States, ofwhom 34% were reported to have had
sexual contact with female prostitutes.'3 This figure,
however, is close to the rate of contact with prostitutes
in our control population, showing the need for well
controlled studies on sexual behaviour in heterosexual
populations potentially at risk of infection with HIV.
Condoms were seldom used and often improperly used
in our study population. The only man who had
antibody who frequently used condoms did not do so
properly, putting them on after the first vaginal
penetration.
The role of contaminated injections in spreading

infection with HIV in the Third World has not been
satisfactorily resolved. This issue is important as
exposure to intramuscular injections with non-sterile
needles and syringes for medical or paramedical
reasons may be common in many developing countries.
Populations such as expatriates may provide some
information because they probably have a lower back-
ground exposure to such injections. Our data suggest
that injections for medical reasons may have a limited
role in transmitting infection with HIV in Africa. This
complex issue clearly, however, requires further study
as the available data conflict (B N'galy et al, paper
presented at third international conference on AIDS,
Washington, DC, 1987.)'4 s

Only injections administered by "injectionists" or in
unsupervised dispensaries were a significant risk factor
for acquiring antibody to HIV in this study, and the
association was independent of other variables such as
level of education, history of sexually transmitted
disease, and sexual contact with prostitutes. This
observation is compatible with the fact that injections
given by poorly trained or unsupervised staff are more
likely to have been given with improperly sterilised
needles and syringes. The only two men who had
antibody to HIV and denied having had sexual contact
with local women had a history of parenteral exposure
in Africa; one was a surgeon who had experienced
multiple needlestick injuries and cuts and the other had
received an intravenous injection of quinine for pre-
sumed cerebral malaria in a rural private dispensary that
was run by unsupervised and almost untrained staff.
We conclude that there is no evidence for modes of

transmission of infection with HIV among expatriates
in Africa other than sexual contact or injections, as all
cases could be attributed to these two modes. Though
blood transfusions were not reported in our study
population, they were the attributable risk factor in
two of 14 women detected as having antibody to HIV in
the screening programme. Such cases will continue to
occur until all donations of blood are screened for the
antibody. If HIV is transmitted in Africa by casual
contact or insects it is hard to explain why none of the
children of Belgian expatriates gave positive results for
antibody on screening. This confirms data from other
studies, in which no evidence for these two modes of
transmission was found.'6 7
Our results show an additional route whereby HIV

may be introduced into the heterosexual population in
Europe and North America, besides by abusers of
intravenous drugs and bisexual men. The epidemio-
logical data on AIDS in Belgium show that hetero-
sexuals account for a significant proportion ofcases in a
European population and that secondary spread to the
local population in Belgium is already occurring (N
Clumeck et al, paper presented at third international
conference on AIDS, Washington, DC, 1987). Thus
heterosexual transmission of HIV may become more
common in continents other than Africa.
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Abstract
Several viral infections have been reported to result
in more severe disease in pregnant than non-pregnant
women, but the relative risks have not been well
characterised. This has now been done for Lassa
fever in a prospective study of 68 pregnant and 79
non-pregnant women who were admitted to hospital
in Sierra Leone with confirmed Lassa fever. Lassa
fever was the main cause of maternal mortality in the
hospital, accounting for 25% of maternal deaths.
Twelve of 40 patients in the third trimester died,
compared with two of 28 in the first two trimesters
and 10 of79 non-pregnant women. The odds ratio for
death in the third trimester compared with the first
two trimesters was 5*57 (95% confidence intervals
1*02 toG3026). The condition ofthe mother improved
rapidly after evacuation of the uterus, whether
by spontaneous abortion, evacuation of retained
products of conception, or normal delivery; 10 of 26
women without uterine evacuation died, but only
four of 39 women with evacuation died (p=0-0016).
The-odds ratio for death with pregnancy intact was
5-47 (95% confidence interval 135 to 22.16). Fetal
and neonatal loss was 87%.
The risk of death from Lassa fever in the third

trimester is significantly higher than that in the first
two trimesters and higher than that for non-pregnant
women, but evacuation ofthe uterus can significantly
improve the mother's chance of survival.

Introduction
Several infectious diseases, such as malaria, varicella-

zoster, polio, and smallpox, have been reported to be
more severe in pregnant than non-pregnant women.' 2
Studies of viral infections in pregnancy have been
uncontrolled and retrospective and have not character-
ised the -risk of severe infection by trimester of
pregnancy. ' We report a prospective study of a single
viral infection, Lassa fever, in pregnancy in which we
compared the case fatality rate among pregnant women
with that among non-pregnant women of childbearing

age who had been admitted to hospital with Lassa
fever.

Lassa fever is endemic in eastern Sierra Leone,
where it is an important cause of admission to hospital
and death. We have isolated the Lassa fever virus from
fetal organs after spontaneous abortion and have
obtained the highest titres of virus from human
placenta.35 In two early investigations, which reported
eight maternal deaths due to Lassa fever, ascertain-
ment of cases was uncertain and data were poorly
substantiated.67 To provide accurate data on the risk of
death and complications of Lassa fever in pregnancy.
we studied 68 pregnant patients with Lassa fever
during the four years 1981-5."89 We studied pregnant
women requiring admission to hospital and did not
include febrile pregnant women treated in antenatal
clinics and not admitted to hospital.

Patients and methods
Febrile women with complications of pregnancy

admitted to the Nixon Memorial Hospital, Segbwema,
either from an antenatal clinic or through the medical
outpatient clinic were routinely investigated for clinical
and laboratory evidence of Lassa fever. Lassa fever was
confirmed by findingon immunofluorescence a fourfold
rise in the titre of IgG to Lassa fever virus (minimum
final titre of 16) or an IgG titre of -256 with IgM
antibody to Lassa fever, or by isolating the virus. The
duration of gestation was estimated from the height of
the uterine fundus because patients could rarely give
accurate dates of their last menstrual period. The
controls in this study were the women of childbearing
agewho were admitted to hospital with confirmed Lassa
fever and in whom pregnancy was excluded.

Haemoglobin concentration, white cell and platelet
counts and serum aspartate transaminase activity were
measured and urine analysed for all patients on admis-
sion and during the course of the illness at the hospital
laboratories and the Sierra Leone Ministry of Health
and Centers for Disease Control Lassa fever research
project laboratory at the hospital. Facilities for bacteri-
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