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What is the empirical basis for converting =2

banded ordinal data on numbers of sex partners
among MSM into a continuous scale level
variable? A secondary analysis of 13 surveys
across 17 countries

Ana Mendez-Lopez', Ford Hickson? Klaus Jansen?, Nathan Lachowsky*®, Fiona Burns®, Cinta Folch’,

Annie Velter®, Peter Weatherburn?, Ulrich Marcus®’, Ursula von Rtiden®, Massimo Mirandola'%!",

Lorenzo Gios'®"" Jamie Frankis'?, David J. Brennan'® and Axel J. Schmidt®*

Abstract

Background: To provide empirically based guidance for substituting partner number categories in large MSM sur-
veys with mean numbers of sexual and condomless anal intercourse (CAl) partners in a secondary analysis of survey
data.

Methods: We collated data on numbers of sexual and CAl partners reported in a continuous scale (write-in number)

in thirteen MSM surveys on sexual health and behaviour across 17 countries. Pooled descriptive statistics for the num-
ber of sexual and CAl partners during the last twelve (N =55,180) and 6 months (N =31,759) were calculated for two

sets of categories commonly used in reporting numbers of sexual partners in sexual behaviour surveys.

Results: The pooled mean number of partners in the previous 12 months for the total sample was 15.8 partners
(SD=36.6), while the median number of partners was 5 (IQR=2-15). Means for number of partners in the previous
12 months for the first set of categories were: 16.4 for 11-20 partners (SD=3.3); 27.8 for 21-30 (SD=2.8); 38.6 for
31-40 (SD=24); 49.6 for 41-50 (SD=1.5); and 128.2 for 'more than 50'(SD =98.1). Alternative upper cut-offs: 43.4 for
‘more than 10 (SD=57.7); 65.3 for'more than 20' (SD =70.3). Self-reported partner numbers for both time frames con-
sistently exceeded 200 or 300. While there was substantial variation of overall means across surveys, the means for all
chosen categories were very similar. Partner numbers above nine mainly clustered at multiples of tens, regardless of
the selected time frame. The overall means for CAl partners were lower than those for sexual partners; however, such
difference was completely absent from all categories beyond ten sexual and CAl partners.
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Conclusions: Clustering of reported partner numbers confirm common MSM sexual behaviour surveys’ question-
naire piloting feedback indicating that responses to numbers of sexual partners beyond 10 are best guesses rather
than precise counts, but large partner numbers above typical upper cut-offs are common.

Keywords: Sexual behaviour, Men-who-have-sex-with-men, Survey research

Background

Survey designers and statisticians often have distinct
needs when it comes to the choice of ordinal or continu-
ous scale level variables for measuring sexual behaviours,
for example, numbers of sexual or condomless anal inter-
course (CAI) partners.

In sexual behaviour surveys with men who have sex
with men (MSM), piloting survey questions on part-
ner numbers has shown that men struggle with report-
ing precise partner numbers when they had ten or more
partners in the past six or twelve months [1, 2]. Instead,
respondents provide rounded estimates rather than pre-
cise counts when reporting numbers of partners beyond
nine. For this reason, many surveys today use a mixture
of continuous and ordinal scales, starting with a continu-
ous scale format for partner numbers between 0 and 9 (or
10, or 19, or 20), and switching to categories thereafter.

For example, the European MSM Internet Survey
(EMIS), the largest survey on sexual behaviour and sex-
ual health among MSM worldwide, used the following
answer format: 0, 1, 2, 3,4, 5, 6,7, 8,9, 10, 11-20, 21-30,
31-40, 41-50, more than 50 for reporting sexual partner
numbers [1]. However, statisticians often prefer calculat-
ing the attributable risk for each additional partner, for
which a continuous scale variable is needed. The last cat-
egory, be it ‘more than 10; ‘more than 20; or ‘more than
50’ is particularly difficult as the average number beyond
this cut-off is unknown.

The aim of this study is to explore the clustering of
reported numbers of sexual partners in studies with an
open answer format, and to provide an empirical basis
for substituting categories of partner numbers with their
probable mean. This exercise allows us to explore the valid-
ity of alternative designs of survey questions and potential
sources of bias in questionnaire design and respondents’
reporting in sexual behaviour surveys, providing method-
ological insights in sexual behaviour research.

Methods

Data sources

We collated data on number of sexual partners reported
in a continuous scale in MSM surveys on sexual health
and behaviour. We contacted epidemiologists and social
researchers from the EMIS network [1-3] across Europe
and Canada (typically at least one academic and/or gov-
ernmental partner per country) to identify behavioural

surveys among MSM conducted in their respective
countries, and asked them which of the national surveys
had used open write-in fields for the numbers of sexual
partners. Thirteen national and multi-national surveys
were identified as eligible, and data of the partner num-
ber write-in fields were obtained from these surveys
and included in our analyses [4—15]. The surveys were
undertaken between 1995 and 2019 across Europe and in
Canada.

All surveys asked about the overall number of sexual
partners, with four also asking specifically about the
number of CAI partners. Eight surveys provided data for
numbers of sexual partners over the previous 12 months
and five for over the previous 6 months. Table 1 (header)
lists all the surveys included, years and countries in
which they were performed, type of data collected, and
time frame (recall period).

Statistical analyses

Pooled descriptive statistics for the number of sexual part-
ners over the previous 12 months were calculated, first,
for the total number of survey respondents and, second,
for two sets of commonly used categories for reporting
number of sexual partners in sexual behaviour surveys.
The first commonly used set of categories included the fol-
lowing bands: 11-20; 21-30; 31-40; 41-50; more than 50
partners (and more than 10; more than 20 as alternative
upper cut-offs). The second set included 10-19; 20-29;
30-39; 40-49; 50 or more partners (and 10 or more; 20 or
more as alternative upper cut-offs). These are two separate
sets of categories with different cut-offs in their bands,
thus providing different ranges (e.g., in the first set there is
the category 10-19 sexual partners and in the second set
there is the category 11-20 sexual partners).

Next, we calculated the mean number of sexual part-
ners by time frame (over the previous 12 months vs. the
previous 6 months), by survey (for each of the thirteen
included surveys), and by type of sexual partner (any
sexual partner vs. CAI partners) for one of the commonly
reported set of categories to assess potential differences
in the means by each of these aspects and to contrast the
robustness of the first findings.

Respondents reporting ‘zero’ partners were excluded
from the overall N and, thus, from the overall mean
and all sample share proportions. Respondents with
missing data on partner numbers were also excluded.
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Fig. 1 Distribution of overall male sexual partners among MSM (continuous scale variable). Data shown beyond nine partners only (N, number of
respondents; K, number of surveys)

The write-in answer ‘999’ (N =29), which may have
represented the researcher code ‘missing, and the
answers ‘1000° and ‘2000° (N =11), which were
extreme outliers, were excluded.

Results

Across all surveys, the combined sample size of respond-
ents reporting the number of sexual partners in the pre-
vious 12 and previous 6 months was 55,180 and 31,759,
respectively.

Figure 1 depicts the distribution of overall male sexual
partners among MSM reporting more than nine partners.
Across all surveys, the number of partners had an asym-
metrical distribution skewed to the right. Self-reported
partner numbers for both time frames consistently
exceeded 200 or 300. Partner numbers beyond nine mainly
clustered at 10, 12, 15, 20, 25, 30, 40, 50, 60, 80, 100, 120,
150, 200, and 300, regardless of the selected time frame.

Table 2 shows the total number and proportion of
respondents reporting partners in each category, and
pooled descriptive statistics (mean, standard deviation,
median, and interquartile range) for each of the two
alternative sets of bands. The pooled mean number of
partners in the previous 12 months for the total sample
was 15.8 partners (SD = 36.6), while the median num-
ber of partners was 5 (IQR=2-15). Means for number
of partners in the previous 12 months for the first set
of categories were: 16.4 for 11-20 partners (SD = 3.3);
27.8 for 21-30 (SD=2.8); 38.6 for 31-40 (SD=2.4);
49.6 for 41-50 (SD=1.5); and 128.2 for ‘more than
50" (SD=98.1). For the alternative upper cut-offs,
mean partner numbers were 43.4 for ‘more than 10’
(SD=57.7), and 65.3 for ‘more than 20’ (SD =70.3).

Means for the second set of commonly reported cat-
egories were: 12.1 for 10-19 partners (SD=2.4); 21.4
for 20-29 (SD=2.3); 30.7 for 30-39 (SD=1.8); 40.9 for
40-49 (SD=2.2); and 99.9 for ‘50 or more’ (SD=286.9).
For the alternative upper cut-offs, mean partner numbers
were 36.8 for ‘10 or more’ (SD=53.4); 54.1 for ‘20 or
more’ (SD=64.1).

Mean number of sexual partners for the first set of catego-
ries (those whose bands commenced with a multiple of ten,
e.g. 30-39) consistently resulted in a lower mean compared
to the alternative band (those containing a multiple of ten
in the upper end of the range, e.g. 31-40). According to the
right skewed distribution (Fig. 1), all reported medians are
consistently lower than the reported means (Table 2).

Table 1 shows, for each survey considered, the num-
bers and proportions of respondents reporting partners in
each category, and the mean number of partners reported
within each category, for both the previous 12 months and
previous 6 months, and for both number of sexual part-
ners and number of CAI partners. These data are provided
only for one of the commonly used set of categories.

While there was substantial variation across all surveys
with respect to the overall mean numbers, the means for
all categories were very similar.

Across the two time frames, the overall mean number of
sexual partners in the previous 6 months was 54% of the
overall mean partner number in the previous 12 months.
When moving towards higher partner number categories,
this proportion increased steadily to 72% (‘more than 10’),
76% (‘more than 20’), and 84% (‘more than 50’).

Irrespective of the time frame, in all surveys providing
estimates for the number of sexual and CAI partners, the
overall means for CAI partners were lower than those for
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Table 2 Pooled descriptive statistics for two sets of alternative
bands for number of sexual partner categories: overall estimates
for number of sexual partners for all the included MSM surveys

Categories for numbers of sexual

partners:
EMIS categories

Categories for numbers of

sexual partners:

alternative categories

Total Total

N (%) 55,180 (100%) N (%) 55,180 (100%)
Mean (SD) 15.8 (36.6) Mean (SD) 15.8 (36.6)
Median (IQR) 5(2-15) Median 5(2-15)
11-20 partners 10-19 partners

N (%) 7460 (13.5%) N (%) 8497 (15.4%)
Mean (SD) 16.4 (3.3) Mean (SD) 12.1(24)
Median (IQR) 15 (14-20) Median 12 (10-15)
21-30 partners 20-29 partners

N (%) 3296 (6.0%) N (%) 4385 (8.0%)
Mean (SD) 27.8(2.8) Mean (SD) 215(223)
Median (IQR) 30 (25-30) Median 20 (20-24)
31-40 partners 30-39 partners

N (%) 1162 (2.1%) N (%) 2259 (4.1%)
Mean (SD) 386 (24) Mean (SD) 30.7 (1.8)
Median (IQR) 40 (37-40) Median 30 (30-30)
41-50 partners 40-49 partners

N (%) 1821 (3.3%) N (%) 1011 (1.8%)
Mean (SD) 496 (1.5) Mean (SD) 409 (2.2)
Median (IQR) 50 (50-50) Median (IQR) 40 (40-40)
>50 partners > 50 partners

N (%) 2912 (5.3%) N (%) 4561 (8.3%)
Mean (SD) 128.2 (98.1) Mean (SD) 99.9 (86.9)
Median (IQR) 100 (75-150) Median (IQR) 70 (50-100)
Alternative upper cut-offs

>20 partners > 20 partners

N (%) 9191 (16.7%) N (%) 12,216 (22.1%)
Mean (SD) 65.3(70.3) Mean (SD) 54.1 (64.1)
Median (IQR) 48 (30-70) Median (IQR) 30 (21-50)

> 10 partners > 10 partners

N (%) 16,651 (30.2%) N (%) 20,713 (37.5%)
Mean (SD) 434 (57.7) Mean (SD) 36.8 (53.4)
Median (IQR) 25 (16-50) Median (IQR) 20 (12-40)

Notes: SD Standard Deviation, QR Inter-quartile Range

sexual partners. Such difference was absent from all cat-

egories beyond ten sexual and CAI partners.

Discussion

Using data from thirteen national and multi-national
sexual behaviour surveys among MSM, we looked at the
distribution of partner numbers in the previous 12 and
6 months and calculated means for two commonly used
sets of partner number categories.

Page 5 of 7

The means and medians for the two sets of commonly
reported categories show very different results because of
clustering of responses in the tens, which pulled down,
or up, the mean and medians toward the tens, whether
it was included in the upper or lower limit of the band
range. Clustering of reported partner numbers confirm
MSM sexual behaviour surveys’ questionnaire piloting
feedback, such as that from the EMIS [1, 2], that part-
ner numbers beyond nine—and irrespective of the cho-
sen time frame—were best guesses rather than precise
counts, with ‘twelve, ‘60, and ‘120" possibly reflecting
‘about one per month;, ‘about five per month, and ‘about
ten per month; respectively, in a 12 months retrospective
period.

The decreasing difference between means of partner
numbers in higher categories across the two time frames
may be due to the so-called telescoping effect, a cognitive
effect in survey research, whereby there is a temporal dis-
placement of events [16]. In this case events may be per-
ceived as having happened some time nearer or further
from the time of interview. This consistently occurred
across all included surveys, and this effect may have
slightly inflated the reported number of partners in the
higher categories of surveys querying about the previous
6 months.

Above nine partners, the mean numbers of sexual and
CALI partners were rather similar, suggesting that non-
condom use is intermittent during anal sex with a smaller
number of partners, but may become more common
when dealing with larger numbers of sexual (intercourse)
partners.

We found that for the higher categories in both sets
of bands, i.e. ‘more than 50’ / ‘50 or more, the associ-
ated interquartile ranges were wide and the standard
deviations were high in relation to the means (Table 2).
Given the large dispersion of the distribution in the high-
est categories of both sets of bands, adding an additional
category in the upper range of the sets (for example, a
category measuring 51-100 / 50—99 sexual partners and
an additional capturing ‘more than 100’ / ‘100 or more’
sexual partners), may provide greater precision in meas-
urement in surveys collecting data with categorical varia-
bles. Greater accuracy in the estimation of the number of
sexual partners in the MSM population may contribute
to overcoming difficulties in the prevention and control
of the HIV/STI epidemics and their risk assessment.

One limitation of this analysis is that our findings may
not transfer to MSM behaviour in other countries out-
side the regions of the countries from the surveys, espe-
cially those countries where homosexuality is highly
stigmatised. Another limitation is that our selection of
MSM surveys was not strictly systematic, however, given
the composition of the research network, we consider
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it unlikely that we missed large European or Canadian
surveys that no-one in the network was aware of. Addi-
tionally, the time lapse between the earliest and latest
surveys is of almost 25years, a time period throughout
which MSM sexual behaviour may have changed due
to, for instance, developments in HIV/STI interventions
or cultural changes related to reduced stigmatization.
Nonetheless, we do not expect the potential omission
of a survey or the time lapse between the included sur-
veys to have substantially impacted on the overall results.
The large number of surveys included makes our study a
comprehensive review and summary of the sexual behav-
iour in terms of number of sexual partners of MSM in
Canada and Europe.

Conclusions

The variations of the calculated means across surveys
conducted in different countries, study populations and
years were low. Therefore, we believe that the results can
serve to foster methodologically robust substitution of
partner number categories with probable mean numbers
of sexual and CAI partners in MSM-oriented surveys.
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