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Abstract. In the Uppsala area about 9% of the 17- to 18-
year-old non-university women and 7% of the 19- o 20-
ycar-old non-university men had gonorrhoca. Of the uni-
versity students, 1.5% in the age group 21 to 24 years had
gonorrhoea. In an attemptl 10 improve contact tracing of
gonorrhoca, several interview sessions were held with 167
women and 155 men from the Uppsala arca undergoing
trcatment for gonorrhoea. The results were compared with
those from a retrospective study of 166 women and 181
men with gonorrhoea. On the basis of information con-
cerning the partners and their contacts, obtained from re-
cords of these patients, an estimation was madc of the
probability that the real source of infection was found.
The probability of having found the source of infection in
the retrospective material was 61% for the women and
429% for the men. Repcated interviews increased the
probability to 64% for men, but the level was the same
for the women. The increase was especially marked after
the re-interviews with men who named no or only onc
partner and with universily students. In the group of pa-
tients who requested an examination because ihey sus-
pected that they had gonorrhoca, the probability of find-
ing the source of infection was S09%. whercas patients re-
ferred to the clinic by the Public Health Officer or by a
partner with gonorrhoca showed a probability value of
about 809%. The results obtained indicate that to combat
gonorrhoca, re-interviews might only be of value in special
target groups.

Gonorrhoea is showing a world-wide incrcase (13)
and the Swedish statistics have also indicated a
steady and alarming rise during the last decade
(16). Factors which have influenced this increase
are the changes in sexual attitudes together with
an earlier sexual debut (1, 3, 11, 16, 19), the in-
creased availability of the new contraceptives, in-
cluding the pill (7, 12), and increased travelling,
both nationally and internationally (8, 17). The
manifestations of gonorrhoea have also changed,
with an increased number of asymptomatic cases.
When symptoms are present, they are often not
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characteristic, which causcs the patient to post-
pone consulting a physician (9).

The importance of contact-tracing and prompt
examination of all partners of a patient with
venereal disease is universally recognized. The
value of re-interviews has recently been found to
improve the tracing of contacts (6, 14). In Sweden
the law requires that persons with a diagnosed
venereal disease must name all sexual partners
from whom they might have acquired the disease
and those they might have infccted. The patient’s
physician submits this information to the Public
Health @fficer in his county who, in turn, de-
mands that the named persons have an examina-
tion for venereal disease. Sometimes the police
are authorized to help the officer to trace a re-
ported person. The following investigation was
made to evaluate the contact-tracing program in
our clinic and the effects of intensifying the ac-
tivities of the social worker by increasing the num-
ber and length of interview sessions.

MATERIAL AND METHCDS

Two different materials were collecied from the records of
the venereal disease clinic at the University Hospital in
Uppsala. The first material. A, comprised a retrospective
study of consecutive cases with gonorrhoca from January
31, 1970, back to January, 1969 for women and to June,
1969 for men. In this way, 214 women and 297 men with
reccords of gonorrhoea were obtained. Data were collected
from the records about the probable time of infection, ihe
time of the last intercourse, symptoms such as discharge,
pain in the urethral orifice or abdomen or other com-
plaints concerning the genital area, and ihe reason which
had caused the paticnt to visit the clinic.

The records of the patients also contained names of
their partners during the period immediately prior to their
initial visit. This information was obtained during a short
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10 PERCENT

1969

Fig. 1. Percentage of population in Uppsala area with
gonorrhoea according 1o age, occupational status (stu-
dents = @ and @, non-student= O and [O). sex (women =
O, men = ). Values obtained from time of collection of
material A and recalculated as annual rates.

interview on the same occasion as the patient was examined
for diagnosis and treatment. For convenience the follow-
ing nomenclature was used: those who had had inter-
course with the patients originally registered in the records
were called partners and those who had had intercourse
with these partners were called contacts. The partners
who were named were also checked in the records of the
clinic and information was collected about their medical
examinaticns. If the information about a partner was in-
complete in the clinic records, the arcbives of the Public
Health Officer were checked for complementary informa-
tion. If the partners had gonorrhoca, all of the sexual
contacts they named were also noted. It was found that 48
women and 116 men had been infected by partners out-
side the Uppsala area. These patients were excluded be-
cause the information about the partners was not obtain-
able. Thus, material A consisted of 166 women and 181
men together with available data on sexual partners and
contacts.

The second material, B, was collected during June to
October, 1970. A more intensive investigation was now
made by our social worker, Lars [jungberg. Interviews
were often made in several sessions during the regular
follow-up period, i.e. 2 1© 4 weeks after the day of treat-
ment. The results of the examinations of the partners were
often used in order 1o motivate the patient 1o disclose the
person who was probably the true source of infection. In
material B, information was cbtained from 222 women
and 217 men with gonorrhoca, and this material now also
included cases diagnosed in other departments of the hos-
pital. Only patients who were infected within the Uppsala
area were included in the study, which thus finally com-
prised 167 women and 155 men together with available
data on sexual partners and contacts.
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Calculation of rates of gonorrhoea within the population

The Office of Public Statistics supplied data on the popu-
lation of the city of Uppsala and its district classified ac-
cording to age, sex, marital status, and income as recorded
in January, 1970 and 1971. The number of active univer-
sity students classified by age. sex, and marital status as
recorded in January and October, 1970, was obtained
through the student association and from the University
of Uppsala. These data, however, did not separate stu-
dents registered in Uppsala from those registered in other
districts. The number of inhabitants and university stu-
dents for an age group when combined gave 00 high a
value; therefore, by utilizing tables of incomes in Uppsala
and assuming that active students belong to a group with-
out income as recorded by the public statistics, corrections
were made. At the end of 1970 about 23 000 active uni-
versity students lived in Uppsala and the total population
within this age group, ie. 17 10 40 ycars of age, was
66 000. The total population of Uppsala, including univer-
sity students, was 145 000.

In the retrospective study A, 599 of the women and
889% of the men out of all cases reported to the Public
Health Officer from Uppsala were examined and treated
in the venerecal diseases clinic. In material B, the corre-
sponding figures were 74 and 829, respectively. During
the periods for A and B, the age distribution of the pa-
tients at the venereal discases clinic was almost the same
and, since most of the cases were seen at the clinic, it
was assumed that they were representative of the reported
cases from Uppsala. These percentages given above were
therefore used 10 raise the number of cases within the dif-
ferent age groups to include all of the reported cases. For
convenience. the total number cf cases obtained in this
way during the two periods when materials A and B were
collected was expressed as annual rates. Ulilizing thesc
figures. the percentages of gonorrhoea in different age
groups according to occupation were calculated and given
as the annual rates in Figs. 1 and 2.

IO’ PERCENT

45 YEARS

Fug. 2. Percentage of population in Uppsala area with
gonorrhoea. Values obtained from time of collection of
matcrial B. Conversion as in Fig. I,




Calculation of the probability of Jinding the source of in-
Jection

Onc aim of the study was to determine the true source of
the patient’s gonorrhoea. The information obtained from
the paticnt was checked against the records for the named
partners. The partners were accepted as a probable source
of infection if the time they gave for interconrse agreed
with the possible time of incubation, i.c. within 1 month
before the onset of symptoms, or, in asymptomatic cases,
within the 2 months preceding the initial visit. The pa-
tients were then divided into three groups.

The first group comprised patients who had had one or
several partners with gonorrhoea who named more than
onc sexual contact. Here, the source of infection was con-
sidered to have been found. If this was true. by definition
the probuability of this occurrence is 1. These paticnts were
therefore given a weight of 1.

The sccond group consisted of those patients whose
source of infection was not found with certainty. The
pariners of these paticnts had gonorrhoea, but they in-
dicated only the patient as the scxual contact or. in some
cases, were able to give no information about the con-
tacts. The weight given o this group was 0.5 since it was
assumed that half of the patients named the real source
and the rest did not.

The third group comprised those patients whose con-
tacts were healthy and those whose partners were not
identified. The weight given to this group was 0.

The mean value of the weights given to a specific group
of patients was then calculated. This was taken as a meas-
ure of the probability of finding the source of infection
for this group of patients.

Statistical treatment

The statistical treatment was carried out according to
Snedecor & Cochran (15). Differences were analysed with
the aid of Student’s t-test or, in calculations on propor-
tions y*-lests were mainly used for the contingency tables.
Interval estimates on proportions were calculated, using
the binomial tables of Webcer (18).

Diagnosis of gonorrhoea

In the venercal diseases clinic the diagnosis of gonorrhoea
was made from the finding of either a positive smear or a
positive culture of gonococci. The smears were con-
sidered positive if there was a collection of monomorphic
diplococci within a neutrophil granulocyte stained with
mcthylene bluc according to Loeffler from material taken
from the urethral orifice or cervix. Material taken from
the urcthra and, in women, also from the cervix and
rectum was transported in Stuart’s medium 1o the micro-
biological laboratory for culture.

The diagnosis made in 103 consecutive male patients in
1969 shows that in 80% both direct microscopy of smears
and culture gave positive rtesults. Ten per cent showed a
positive culture and 10% a positive direct-microscopic ex-
amination. In 254 women the corresponding figures were
45%, 54% and 1%, respectively. In 4% of the women
a positive culture was found only in the material taken
from the rectum.

Factors affecting conracr tracing of gonerrhoea 235

Table 1. Number of patients and partners studied

Material A was collected during 1969: B during 1970 when
an intense effort 4t contact tracing was made

Women Men
Material A B A B
(a) Period of study (months) 12 5 9 5
Number of paticnts 180 167 211 1SS
Number of partners named 264 314 304 423
Numbers of partners
with gonorrhoea 156 136 154 145
(b) Percentage of patients with
some partners examined 86 86 71 84
Percentage of patients with
all partners cxamined 63 49 53 46
(¢) Percentage of paticnts with
one or several partners
with gonorrhoea 78 68 63 74
1 partner with gonorrhoca 69 56 55 58
2 partners with gonorrhoea 9 11 6 11
3 partners with gonorrhoea — 1 2 LY
(d) Percentage of patients with
one or two partners hcalthy
and others unknown 8 18 9 10
! partner healthy 7 16 8 8
2 partners healthy 1 2 1 2
(¢) Percentage of partners with
gonorrhoea where
partner and patient named
each other 28 27 29 23
partner named others
together with the patient S8 61 29 57
partner’s sexual contacts
were unknown 14 12 42 20
RESUI.TS

The trend of gonorrhoea in Uppsala in 1969 and
1970 showed an increase of about 80% in women
and 40% in men when calculations were made on
the figures reported from the public health
authorities during the months covered by the pres-
ent studies. Figs. | and 2 give the calculated an-
nual rates of gonorrhoea for the different age
groups. Taking into consideration the approxima-
tions made, these figures amply indicate the in-
crease of gnorrhoea. The rates demonstrate gonor-
rhoea as a fairly common infectious disease espe-
cially among teenagers. Comparing the peak age
groups, about 9% of the women aged 17 to 18
years not studying at the university had gonor-
rhoea once during 1970. Nearly 7% of the 19-
to 20-year-old non-university men revealed the
same risk. In the 2I1- to 24-vear-old university
students of both sexes about 1.5% had gonor-
rhoea once during 1970.
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Table 1I. Number of patients and probubility of find-
ing the source of infection expressed in per cent

P-values refer to significant differences between material A
and B

Totals or
Material ... A B averages
Number of
partners named 0-1 2 =3 1 2 23 A B

Women
Source of infec-
tion:
found 41 33 7 32 36 15 81 83

not found

with certainty 32 22 4 9 19 5 58 33
not found 30 7 4 22 2 6 41 51
Probability of
finding the
source 55 71 60 58 S8 68 61 60
P-value — —
Men
Source of infec-
tion:
found 22 16 8 32 30 22 46 84
not found
with certainty 49 30 7 9 12 9 86 30
not found 62 14 =] 19 13 9 79 41
Probability of
finding the
source 35 52 64 61 65 66 42 64
P-value <0.001 <0.05

In 1970, 74 % of the women reported to have
gonorrhoea in Uppsala were treated in the vene-
real diseases clinic. This proportion was sig-
nificantly higher than that recorded in 1969,
which was 59% (£ <0.005). The proportion of
males was not statistically changed from the 1969
value (82 and 88 % respectively).

As a result of the intensified control program
during 1970, the number of named partners in-
creased, as can be seen in Table I ¢. This was due
to the fact that the number of patients naming
two or more partners was greater in material B
than in material A (Table II). Despite the fact
that there was an increase in the number of
partners named, this did not obviously change the
proportion of patients who gave sufficient in-
formation about their partners to enable tracing
and examining of one or several of them. This oc-
curred in about 85% of the patients in materials
A and B. In about 70% of the patients at least
one sexual contact had gonorrhoea. As indicated
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in Table I ¢, only small deviations were noted be-
tween material A and B and between the sexes in
this respect. Eight to eighteen per cent of the pa-
tients named only partners found to be healthy
(Tablc 1 d).

In Table 1 e a summary of the sexual histories
of the partners is given. In about 25% of the
cases. the patient and the partner named only each
other. This figure was almost the same in both
material A and B. In material B no information
was available about the partner’s sexual contacts
in 12 to 20% of the cases.

The age distribution of the patients and thcir
partners in material A is given in Figs. 3 and 4.
In some cases information was lacking concerning
the age of the partner and these patients were
omitted from the figure. Good correlations be-
tween the ages of the patients and their partners
were obtained: the correlation cocfficient for
female patients and their partners was 0.73, and
the corresponding value for the male patients was
0.63. both significant (P <0.001). The mean age
for women was 22 years, whether they appeared
as a patient or as a partner. For the male patients
the mean age was 23 years; for male partners 24
years. The age dependence between the patient
and the partners was less clear in the age groups
over 30. The age distribution of the patients in
material B showed no changes when compared
with material A. When the patients in material A
were classified according to the number of sexual
partners indicated. they showed the same cumu-
lative age distributions.

The probabilities of finding the source of the
infection are summarized in Table 11, where a
division of the materials is made according to the
number of partners named. The calculated val-
ues from material A indicate that for 61 % of the
female patients a source was found and the cor-
responding figure for men was 42%. In the male
patients the source was more often found when
more than one sexual partner was given. During
the prospective study B. the mcasures taken to
increase the knowledge about the sexual partners
resulted in a higher probability of finding the
source of infection for male patients who gave
only one scxual partner. A probability of 61 %
was thus achieved. No significant improvements
were found in the other groups.

In Table 111 the reason why thc patient came
for an examination was broken down further ac-
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Fig. 3. Ages of female patients and
their partners.
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AGE OF FEMALE PATIENTS

cording o the presence or absence of symptoms
and whether there had been a reference from the
Public Health Officer and/or a sexual partner or
not. In the groups referred by the Public Health
Officer or by a partner with gonorrhoea, higher
probability values were obtained than in the
group attending of their own volition. This pat-
tern was the same in both materials. In material
B the probability level was almost the same in the
two groups of referred patients irrespective of sex
and presence of symptoms or not. The probability
obtained when the groups were combined was
81% which may be compared with 50% for the
group ol patients attending of their own free
will. This difference was significant (2 <0.001). In
Table 111 it can also be seen that improvements
after the intensified program were evident mostly
in the men.

In the two materials the group of university
students was separated from the group of other
patients. About 15% of the female patients and
25% of the male patients were university stu-
dents. The probability values obtained for the
female students were almost the same as the aver-
ages given in Table IlI for both materials A and

B. For the male students in material A, the
probability values were the same as the averages
shown in Table IIl. In material B a higher value,
75 % , was found when compared with material A,
where the corresponding value was 37% in uni-
versity students with symptoms (P <0.01). The
male patients with symptoms who were not uni-
versity students comprised 68% of material B
and displayed a probability value of 54%. The
corresponding figures in material A were 60%
and 42%. respectively. The difference between
the probability values was not significant. The
male patients who were not university students
and had no symptoms displayed a probability
value of 80% in material B, which was signifi-
cantly increased when compared with 47%, the
corresponding value in material A (P <0.01).

BISCUSSION

The efficiency of contact-tracing in venereal dis-
eases varies considerably in different reports, val-
ues between 10 and 90% being given. The lower
figures often refer to gonorrhoea and the higher
to syphilis (I, 2, 3, 5, 6, 8, 14, 17, 20). It also
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Fig. 4. Ages of male patients and
their partners.
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varies according to the type of society from which
the results are obtained. The lowest figures are
found in large cities or tourist areas (8, 14). In
contrast, high values are obtained for special com-
munities; for example, in the study by Bartschies
& Jung on soldiers (2), 89% of the sources of
gonorrhoea were located even though 66 % of the

contacts were stated to be strangers. Similar re-
sults were found in Bergen, Norway, by Svind-
land (17). In London an improved interview tech-
nique together with a working scheme for inter-
clinical communication increased the number of
traced sources from 18 to 36 % (14).

The present study concerns the city and district

Table 111. Grouping of patients in materials A and B according to the reason for undergoing the medical
examination, and the probabilities of finding the source of infection for each group

Symptoms include discharge and urethral or abdominal pain

Number of patients (%)

Probability of finding
source of infection (%

Symptoms No symptoms Symptoms No symptoms

indicated indicated indicated indicated
Reason A B A B A B A B
Waomen
Public Health Officer 12 4 29 I 63 79 70 75
Sexual partner with gonorrhoea 13 10 16 19 52 86 83 82
Other reasons 20 30 i 26 35 43 52! 46
Totals. averages 44 44 56 56 47 57 70 66
Men
Public Health Officer i B 9 7 53 75 46 86
Sexual partner with gonorrhoea 1 S 4 6 33 86 55 85
Other reasons 77 73 2 4 38 53 8 57
Totals, averages 85 83 15 17 39 56 43 79
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of Uppsala with a population of 145 000 including
23 000 university students in 1970. Most of the

venereal cases were referred to the venereal dis-
eases clinic of the University Hospital. They were
young adults, and both patients and partners were
of similar ages: the women about one to two
years younger than the men. Their age distribu-
tions were the same during the two periods when
the investigations werc made. As cvident from
Table I[a, the interviews with several sessions
while the patient was undergoing the control of
his gonorrhoea increased the number of partners
named. The number of partners with gonorrhoea
located and treated. however, was not changed to
any appreciable degree. Many names and addres-
ses given were found to be non-existent, which
implies that falsification is an easy way out of an
embarrassing situation for the patient. The in-
tensified interview program did not prove to be as
effective as anticipated when compared with the
previous system of the venercal diseases clinic.
During the study, hcwever, some target groups
were identified, as revealed by the data obtained
for the probability of finding the sources of in-
fection, which will be discussed later below.

If the data in Tables l ¢, [ d and | e are used to
estimate the proportion of primary contacts found
according to the definition of Muspratt & Ponting
(14), this proportion proves to be about 70% . The
primary contacts, however, include two groups.
One group comprises about 25% of the patients
where the patient and the partner named only
cach other. The second group comprises another
15% of the patients where the sexual relation-
ship of primary contacts to the patient and others
could not be determined, as shown in Table Ie
for material B. It may be assumed that 50% of
these cases hide the true source of infection.
Thus. the figure of 70 % naming primary contacts
seems to be too high an estimate for finding the
true source of the patient’s infection. A more ac-
curate figure in this material should be in the
range of 50 to 60%.

In the two groups of patients referred by the
Public Health Officer and by a partner with
gonorrhoea (Table II1) it can be taken for granted
that at least one partner had gonorrhoea. When
these two groups in material B were combined,
however, 9 out of 119 patients referred did not
name a partner who subsequently was found to
have gonorrhoea. In addition. some further pa-
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tients submitted information which was insuffi-
cient for locating the source of infection with
certainty. These circumstances explain why the
probability value found in the combined group of
referred patients was 81 % . The upper 5% con-
fidence limit of this probability due to random er-
ror was 88%. This indicates that our methods
never disclose the source of all of the patients’
infections. The value may be used as a reference
for the voluntary group of patients for whom a
probability value of only 50% was obtained. This
difference may indicate that a person who is in-
formed that he might have gonorrhoea before he
comes for an examination will be more prepared
and will co-operate during the interview session.
At a later point, when treatment has been com-
pleted, it would seem to be probably of less im-
portance to the patient that he reveal the actual
contacts. Such divergencies were often encoun-
tered during the interviews.

The control program influenced some groups of
patients. The proportion of male patients who
named one or no partner diminished from 64 %
in material A to 39% in material B (Table 1I).
By this means, the probability of finding the source
of infection was levelled at 64 % in the men. How-
ever, 17% of the patients had partners who after
examination were found to be healthy, which
implies that a male patient who names only one
partner belongs to a target group which should be
activated further.

Another target group comprises the men who
come to the clinic for slight symptoms and re-
quest a “routine” examination. This group dis-
played a probability value of 54% in material B.
If they could be influenced to have checkups
more regularly, it could be of value as the pa-
tients might obtain a better understanding of the
gonorrhoea problem. It is suggested to these pa-
tients that they keep a notebook of occasional
friends. Some of these patients come with rein-
fections once or several times and therefore are
of special interest for epidemiological reasons.
Whether these patients can be influenced to un-
dertake such controls cannot be determined from
this study, but this group has been under discus-
sion by others (4, 10).

The results show that in spite of an intensive
interview program in a comparable stable society,
the efficiency of finding the source of infection
was limited to an average of about 60%. One

Acta Dermatovener (Stockholm) 52



240 H. Hammar and L. Ljungbeirg

group of patients, 44% of the women and 23 %
of the men. were informed by a partner with
gonorrhoea. and here a higher efficiency was
noted. Whether this group can be expanded fur-
ther is a matter of uncertainty. A demand for
anonymity is often met with during the interviews
and will reduce the number of reported partners
to be located. Furthermore, a sceming co-opera-
tion during the sessions often comes to nothing.
Thus, reliable information in such cases was often
restricted. Other methods, therefore, must be
found and used in conjunction with selected re-
interviews in order (o achicve better results. A
simple diagnostic strip indicating gonorrhoea,
given to the layman, might be a fruitful measure.
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