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ABSTRACT
Objectives Regular HIV testing in men who have sex with 
men (MSM) enables timely entry into care and reduces 
the likelihood of HIV transmission. We aimed to assess 
HIV- testing behaviour and associated factors in MSM by 
urbanisation of place of residence.
Design Data were derived from online survey (‘Men 
& Sexuality’) in the Netherlands, which was mainly 
advertised on social media (Facebook and Instagram), 
dating websites, apps for MSM (Grindr and PlanetRomeo) 
and gay media.
Primary and secondary outcome measures HIV testing 
was defined as recent (<1 year), not recent (≥1 year) or 
never. Using multinominal regression analyses, factors 
associated with not recent testing and never testing, 
compared with recent testing, were assessed among MSM 
living in highly (>2500 residences/km2) or non- highly 
(≤2500 residences/km2) urbanised areas.
Participants The study sample included 3815 MSM, 
currently living in the Netherlands. The mean age was 36 
years (SD 14.7), and 67.6% were highly educated.
Results In highly urbanised areas, 11.8% was never 
and 19.8% was not recently HIV- tested. In non- highly 
urbanised areas, this was 25.2% and 19.6%. Among MSM 
living in highly urbanised areas, independently associated 
with never and not recent testing were younger age, 
self- identification as bisexual, fewer sex partners, never 
notified of HIV and no recent condomless anal intercourse. 
Among MSM living in non- highly urbanised areas, lower 
perceived HIV severity, higher perceived HIV risk and a 
lower proportion gay friends were associated with never 
and not recent testing. Among never tested MSM, those 
in non- highly urbanised areas preferred self- sampling/
self- testing over facility- based testing; those in highly 
urbanised areas preferred testing at healthcare facilities.
Conclusions The proportion of never tested MSM 
was high (25%) in non- highly urbanised areas in the 
Netherlands. MSM living in non- highly urbanised areas 
may possibly be reached with targeted approaches to 
increase HIV testing uptake such as self- testing/self- 
sampling strategies.

INTRODUCTION
Men who have sex with men (MSM) have 
been disproportionately affected by the HIV 

epidemic. In Europe, most countries prior-
itise MSM as a key population in their HIV 
response. In the Netherlands, more than 20 
000 people are living with HIV, with 482 new 
HIV diagnoses in the year 2019, of which the 
majority (64%) were MSM.1 Regular HIV 
testing of people at risk of HIV enables early 
initiation of antiretroviral drug treatment 
and is associated with virological, immuno-
logical and clinical benefits.2 People with 
later- stage HIV infections have a higher risk of 
progressing to AIDS or death and have higher 
direct medical treatment expenditures.3

Universal and frequent HIV testing, in 
combination with timely treatment, has the 
potential to eliminate HIV.4 With effective 
treatment, the viral load of HIV can become 
undetectable and sexual transmission does 
not occur when the partner with HIV has 
an undetectable viral load,5 6 enhancing the 

Strengths and limitations of this study

 ► This study, with data from many men who have sex 
with men (MSM) (n=3815) living in the Netherlands, 
provided insight into HIV testing among Dutch MSM 
living in different urbanised areas.

 ► The collection of a wide range of sociodemographic, 
sexual risk behaviour and social environment factors 
enabled comprehensive explorative data analyses, 
with adjustment for confounding factors.

 ► Some bias might also be introduced because of a 
probable over- representation of MSM with a high 
educational level, which occurs in most internet 
surveys.

 ► This study provides insight into HIV testing be-
haviour among Dutch MSM and might be similar 
for other countries, and could provide insight into 
testing behaviour in a large portion of the European 
population.

 ► Other parts of the world may have different living 
addresses per square kilometre values for the clas-
sification of highly and non- highly urbanised areas.
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importance of frequent HIV testing and rapid linkage to 
HIV care. Further efforts to expand testing services and 
to increase accessibility and availability to key populations 
must be undertaken to reduce the number of people who 
are living with undiagnosed HIV or in whom HIV is diag-
nosed late.

In the Netherlands, options for HIV testing are wide-
spread and available, and sexual health facilities are in 
place. However, an estimated 15%–20% of all MSM living 
with HIV were undiagnosed in 2010–2015.7 8 In 2018, 
an estimated 1000 MSM (800–1300) with HIV were still 
undiagnosed, and an estimated 92% of people living 
with HIV have been diagnosed and linked to care in the 
Netherlands.1 Among MSM who attend Dutch sexually 
transmitted infection (STI) clinics, a minority (19%) 
test regularly, that is, every 6 months, as suggested by 
the national testing guidelines. Other testing facilities 
include the general practitioner (GP) and self- testing 
options. In the Netherlands, Australia and the UK, the 
estimated overall proportion of MSM testing at least once 
per year ranged between 33% and 36%.9

A range of factors have previously been found to be 
associated with HIV testing; of the socioeconomic factors, 
urbanisation level is a well- known factor.10 Differences in 
health between people living in low and highly urbanised 
areas represent worldwide challenges. The proportion of 
MSM who had not (recently) tested or MSM who were 
diagnosed at a later stage and entered care at later stages 
of infection was found to be higher in less urbanised 
areas.10–12 People living in low urbanised areas may face 
geographical barriers and may have lower access to health 
information sources.13 14

Knowledge on HIV testing and associated factors in 
MSM by levels of urbanisation can be used to enhance the 
HIV- testing strategies tailored to the urbanisation setting. 
Therefore, this study aimed to assess the factors associ-
ated with the never tested and not recently tested MSM 
living in different urbanised areas in the Netherlands, 
using an internet survey.

METHODS
Between February and June 2018, the open online survey 
‘Men & Sexuality’ was conducted in the Netherlands 
and is reported elsewhere in greater detail.15 In short, 
the cross- sectional survey was designed to assess health, 
well- being and sexuality among MSM. Inclusion criteria 
were being male, aged 16 years or older, currently living 
in the Netherlands, and one of the following: (1) ever 
had sex with men, (2) attracted to men or (3) expected 
to have sex with men in the future. This voluntary online 
survey reached MSM from all over the Netherlands, as 
it was mainly advertised on social media (Facebook and 
Instagram), dating websites, apps for MSM (Grindr 
and PlanetRomeo) and gay media (Attitude,  Winq. nl 
and GayNews). Participating MSM gave their informed 
consent before the start of the questionnaire. Participants 

who completed the questionnaire could participate in a 
raffle of 10 €50 gift cards.

Patient and public involvement
During the design of the study and the development of 
the questionnaire, we engaged with the public, targeting 
young people in particular. The Dutch non- governmental 
organisation STI Aids Netherlands works extensively with 
the target audience of MSM. They have explored the 
suggested topic the questionnaire was going to include, 
both informally and through focus group discussions, 
and have reviewed and critiqued the survey questions and 
suggested items. The order of questions in the concept 
survey was changed based on this input. Young MSM 
preferred the survey started with the more factual HIV 
questions and then went on to STI and risks, ended with 
the psychological determinants, including health goals 
and stigma. Additionally, the public involvement groups, 
in addition to the core research group and members of the 
consortium, were welcome to suggest topic to be assessed. 
The core research group made the final decision on all 
proposed inclusions. People from the public involvement 
group were not directly involved in the recruitment to 
and conduct of the study, but did advise on the pictures 
and text used for the recruitment. All study participants 
had access to the published report.

Sample
In total, 6205 MSM were eligible (and consented). Because 
this study focused on HIV- testing behaviour among MSM 
at risk for HIV, HIV- positive MSM (n=360) were excluded 
from the analysis dataset. MSM with incomplete data 
(n=2030) on sociodemographic, sexual practices and 
social environmental factors were further excluded from 
the dataset. Excluded versus included respondents were 
compared using χ2 analyses. Excluded respondents were 
more often non- Dutch and self- identified as bisexual 
(online supplemental file 1). The total sample in the data 
analyses was 3815 MSM.

Measures and coding
The questionnaire included reported HIV testing, socio-
demographics, sexual risk behaviour, social network 
characteristics and behavioural constructs. The outcome 
variable for this study was HIV testing. This was defined as 
(1) not recently tested (longer than 1 year ago), (2) never 
tested and (3) recently tested (within the last year), which 
was the reference group. We defined <1 year as recent to 
allow some lenience in MSM test behaviour to the stricter 
recommendation of <6 months as recent testing, and to 
have a more meaningful comparison by the ‘not recent’ 
testing group. We explored the following factors as covari-
ates in the univariate and multinomial analyses:
1. General sociodemographics, such as urbanisation. 

Urbanisation was categorised into highly urban (>2500 
living addresses/km2) and non- highly urban (≤2500 liv-
ing addresses/km2) based on the four- digit postal code 
of where the MSM were living and data from Statistics 
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Netherlands (https://www.cbs.nl/en-gb). The non- 
highly urban category included middle–highly urban 
(1500–2500 living addresses/km2), middle urban 
(1000–1500 living addresses/km2), middle–low urban 
(500–1000 living addresses/km2) and low urban (>500 
living addresses/km2). Cut- off values for urbanisation 
levels were based on use from Statistic Netherlands. 
General sociodemographic factors further include 
other factors, such as education level (low or medium/
high), ethnicity (Dutch, Western or non- Western) and 
age (<25 years, between 25 and 42 years, or >42 years). 
Cut- off values for age were based on equal distribution 
of participants in three groups.

2. Sexual risk- related factors, such as self- identification 
(homosexual and bisexual), condomless anal inter-
course (yes or no), number of sex partners in the last 
6 months (0–1, 2–5 or >5) and ever being notified by 
a sex partner or a healthcare provider that they may 
have been exposed to HIV by a recent sexual partner 
who tested HIV positive: ever being notified for HIV 
(yes or no).

3. Social network characteristics, such as the share of gay 
friends in their social network, time spent with gay peo-
ple and sense of belonging to a gay community. Items 
on risk perception of getting HIV infected and percep-
tion of HIV severity were also included. All the items 
were measured on a 5- point Likert scale (very low to 
very high). In the analyses, we categorised these into a 
binary factor: high (very high or high) and moderate–
low (moderate, low or very low).

The questionnaire further included a question on the 
preferred method of HIV testing. For analyses, we cate-
gorised this into the self- (sampling) test (including self- 
sampling and self- testing), GP, STI clinic, and Testlab 
(both sampling and testing at a laboratory of an STI 
clinic, without consulting the STI clinic staff) and no 
preference. Finally, the questionnaire included an open 
response question on the reason for not testing (in MSM 
who never tested). In the analyses, we grouped these into 
no perceived HIV risk, having no HIV- related symptoms, 
expected stigma (afraid of test or the results, afraid of 
meeting people at the test location, the association of 
HIV testing with homosexuality or unspecified), had the 
intention to test but had not had the test, did not know 
where to test and cost/logistics (long waiting times or too 
expensive).

Statistical analysis
Descriptive analyses were performed to determine the 
testing proportions and description of characteristics of 
MSM living in highly urbanised and non- highly urbanised 
areas. We assessed differences in HIV- testing behaviour 
by level or urbanisation using χ2 tests and univariate 
and multinominal logistic regressions (adjusting for 
confounders, ie, the factors found to be associated with 
not (recent) testing in subsequent analyses). By evalu-
ating the effect modification between urbanisation level 
and the other previously mentioned factors, various 

effect- modification terms were found to be statistically 
significant (p<0.05). Therefore, the analyses were strat-
ified according to urbanisation level. We assessed the 
sociodemographics, sexual risk practices and social envi-
ronment factors for their association with HIV testing in 
univariable models, separately for MSM in highly and 
non- highly urbanised areas. The statistically significant 
(p<0.05) factors obtained from the univariate analyses 
were included in backward multivariable multinomial 
logistic regression models to assess the independent asso-
ciations with recent HIV testing. Finally, we compared 
the preferred method of HIV testing of MSM living in 
highly and non- highly urbanised areas and reasons for 
not testing for HIV (for MSM who have never tested) 
using χ2 testing. All analyses were performed using SPSS 
V.25.0. P values less than 0.05 were considered statistically 
significant.

RESULTS
Of all the MSM in the analyses, 45.0% (1718/3815) lived 
in a highly urbanised area, and 55.0% (2097/3815) lived 
in a non- highly urbanised area. The mean age was 36 
years (SD 14.7), and 67.6% were highly educated.

HIV testing by level of urbanisation
Of all MSM, 19.7% (752/3815) were tested but not 
recently; 19.3% (737/3815) were never tested; and 61.0% 
(2326/3815) were recently tested within 1 year. The 
proportion never tested was higher for MSM living in 
non- highly urbanised areas (25%) than in highly urban-
ised areas (12%) (p<0.001) (table 1). The proportion 
recently tested was higher in MSM in highly urbanised 
areas than in MSM in non- highly urbanised areas. The 
level of urbanisation was independently associated with 
recently tested and never tested. The proportion never 
tested was higher in MSM in non- highly urbanised areas 
than in MSM in highly urbanised areas. The proportion 
not recently tested did not differ by level of urbanisation.

MSM living in highly urbanised area
Results of the univariate analyses are presented in table 2. 
In the multivariable analyses, factors for not recent testing 
(vs recent testing) were having 0–1 (OR 11.93, 95% CI 
8.29 to 17.17) or 2–5 (OR 3.10, 95% CI 2.13 to 4.50) sex 
partners in the past 6 months (vs >5), ever being noti-
fied for HIV (OR 1.36, 95% CI 1.04 to 1.78), and being 
inversely associated with age <25 (OR 0.29, 95% CI 0.19 
to 0.42) and between 25 and 42 (OR 0.58, 95% CI 0.43 to 
0.79) (vs above 42) (online supplemental file 2).

From the multivariable analyses, factors associated 
with never testing (vs recent testing) were age <25 years 
(vs age >42 years) (OR 2.54, 95% CI 1.68 to 3.85), self- 
identification as bisexual (vs homosexual) (OR 1.75, 95% 
CI 1.14 to 2.69), having 0–1 (OR 8.31, 95% CI 4.79 to 
14.40) or 2–5 (OR 4.94, 95% CI 2.87 to 8.50) sex partners 
in the past 6 months (vs >5), no condomless anal inter-
course in the past 6 months (OR 2.50, 95% CI: 1.78 to 
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3.50), ever being notified for HIV (OR 1.73, 95% CI 1.24 
to 2.42), and being inversely associated with age between 
25 and 42 years (vs age >42 years) (OR 0.57, 95% CI 0.34 
to 0.93).

MSM living in non-highly urbanised area
Results of the univariate analyses are presented in table 3. 
From the multivariable analyses, factors associated with 
not recent testing (vs recent testing) were having 0–1 
(OR 8.72, 95% CI 6.10 to 12.46) or 2–5 (OR 2.45, 95% 
CI 1.73 to 3.54) sex partners in the past 6 months (vs >5), 
ever being notified for HIV (OR 1.44, 95% CI 1.12 to 
1.85), high HIV severity perception (OR 1.72, 95% CI 
1.19 to 2.47) and reporting a lower share of gay people 
among friends (OR 1.6), and being inversely associated 
was age <25 years (OR 0.16, 95% CI 0.11 to 0.23) and 
between 25 and 42 years (OR 0.64, 95% CI 0.48 to 0.85) 
(vs age >42 years).

From the multivariable analyses, factors associated 
with never testing (vs recent testing) were age <25 years 
(vs age >42 years) (OR 1.96, 95% CI 1.47 to 2.62), self- 
identification as bisexual (vs homosexual) (OR 1.70, 95% 
CI 1.34 to 2.17), having 0–1 (OR 7.02, 95% CI 4.86 to 
10.16) or 2–5 (OR 2.60, 95% CI 1.80 to 3.76) sex part-
ners in the past 6 months (vs >5), no condomless anal 
intercourse in the past 6 months (OR 1.70, 95% CI 1.34 
to 2.17), ever being notified for HIV (OR 1.69, 95% CI 
1.34 to 2.17), a lower HIV risk perception (OR 2.08, 95% 
CI 1.08 to 4.00) and reporting a lower share of gay people 
among friends (OR 2.03, 95% CI 1.50 to 2.74), and being 
inversely associated was age between 25 and 42 years (vs 
age >42 years) (OR 0.60, 95% CI 0.42 to 0.85).

Preferred method of HIV testing
In both highly urbanised and non- highly urbanised areas, 
MSM who recently or not recently tested preferred testing 
at the STI clinic (figure 1). Of the MSM who never tested, 
the proportion who would prefer self- sampling or a self- 
test was 40.4% in non- highly urbanised areas and 35.0% 
in highly urbanised areas. Of the MSM who never tested, 
the proportion who would prefer testing at the STI clinic 
was 32.0% in non- highly urbanised areas and 42.9% in 
highly urbanised areas.

DISCUSSION
This study assessed the HIV- testing behaviour of MSM 
living in highly and non- highly urbanised areas in the 
Netherlands in 2018. Even though The Netherlands has 
achieved much in the prevention of HIV in the past years, 
such as reaching the 90–90–90 goals in HIV prevention, 
we here demonstrate large variations within the country.

The proportion of MSM who never tested was higher 
(25%) in non- highly urbanised areas than in highly urban-
ised areas (12%). Other international studies in MSM 
outside major cities observed similar high proportions.16 17 
Examining non- highly urbanised areas in more detail, we 
found that more rural areas and mixed urban–rural areas Ta
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showed similar high proportions of MSM who never tested. 
The proportion of MSM who were tested (but not in the 
past 12 months) was also similar (20%) between non- highly 
and highly urbanised areas.

Subsequently, we assessed what typified the testing 
behaviour in the separate groups of MSM residing in highly 
urbanised areas and of MSM in non- highly urbanised areas. 
We observed similar risk factors in both groups, that is, a 
lower number of sex partners in the past 6 months, no 
condomless anal intercourse, never being notified for 
HIV risk, age <25 years and self- identification as bisexual 
(vs homosexual). While the former three might indicate a 
possible lower risk of HIV acquisition, the latter two provide 
important targets for prevention. Also, in the sensitivity 
analyses, we restricted to ‘higher- risk MSM’ (ie, reporting >2 
partners and unprotected anal intercourse); young age and 
bisexual both remained independently associated with never 
testing. Young MSM and MSM who self- identify as bisexual 
are usually more difficult to reach with conventional care 
strategies and should be prioritised to reach the last mile in 
HIV elimination.9 18

Further, additional factors were observed in non- highly 
urbanised areas. One of these included a low HIV risk 
perception. Among MSM who never tested for HIV, the 
main reason for not testing included perceived HIV risk 
(online supplemental file 3), in concordance with the deter-
minant of ‘low- risk perception’ observed in table 3 for non- 
high urban MSM. Several studies among MSM reported low 
perceived risk as a reason for not being tested for HIV.19–21 
Low- risk perception towards contracting HIV could cause 
people to feel ‘invincible’ about contracting the virus.22 
However, perceived risk does not always represent actual 
risk.23 Adequate knowledge or talking about HIV/AIDS 
was found to be lower in some studies in non- high urban-
ised areas. Therefore, addressing realistic perceptions of 
behaviour, vulnerability and HIV risk, as well as knowledge 
on HIV and test options, remains important to reach key 
populations for HIV testing.

Also, a lower share of gay people among friends was asso-
ciated with not testing or not recent testing among MSM 
living in non- highly urbanised areas. The proportion of 
MSM reported to have a high share of gay friends was 37.9% 
(651/1067) in highly urbanised areas and lower with 27.5% 
(576/2097) in non- highly urbanised areas. It is possible 
that an increased non- heteronormative environment could 
contribute to HIV testing, with MSM role models who also 
test, and a positive norm for sharing information and also 
to reduce stigma- related experiences. Social approval and 
emotional support can help to overcome perceived fear and 
stigma related to planning on HIV testing.22

Various options are available for MSM to test for HIV 
in the Netherlands, for example, testing at STI care facil-
ities, GP and using self- testing/self- sampling. In our study, 
a substantial proportion of MSM in both non- highly and 
highly urbanised areas preferred the STI clinic for HIV 
testing, although MSM living in non- highly urbanised 
areas who never tested showed a slightly higher preference 
for self- testing/self- sampling. Testing using self- collected 
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samples and in the home setting (home sampling) can 
remove structural barriers of HIV testing, such as being 
seen at a testing facility clinic or having to disclose sexual 
preference or behaviour and increase testing frequency.24 
In lower urbanised areas, previously identified barriers are, 
among others, distance to clinic and long waiting times.25 
Home- sampling tests could also serve healthcare providers 
by unburdening them. GPs working in smaller areas found 
it more difficult to discuss patients’ sexual relationships 
than those working in urban areas.26 However, implemen-
tation of home sampling can be challenging. Barriers to 
implementing self- testing/self- sampling are related to costs, 
availability of a logistical infrastructure and concerns related 
to the dislocation of self- testing/self- sampling from sexual 
healthcare pathways and services.24 27 28 Self- sampling strate-
gies, in combination with social network testing (where tests 
are provided by a trusted other), have been proposed to 
overcome barriers to testing, such as stigma. Self- sampling 
strategies provide autonomy and privacy and could poten-
tially work especially well to reach MSM living in non- highly 
urbanised areas.29 People living in low urbanised areas 
are more likely to experience higher levels of HIV- related 
stigma. The expected stigma from the public community 
might hamper location- based testing.17 The distribution of 
self- sampling tests via the social network, for example, by gay 
friends, has been shown to increase test uptake.30 In a study 
among black MSM, receiving social support from peers 
in their social network was associated with a lower risk of 
delayed HIV testing. Social network interventions reach the 
people in the network and individuals who are peer- related 
to them, which tend to make social network interventions 
cost- effective.31 Its use in areas with potentially less strongly 
connected social networks, possibly non- highly urbanised 
areas, should be explored. COVID- 19 has spread rapidly 
around the world, making care at home more important 
than ever due to quarantine obligations and reduced access 
to routine location- based HIV testing.

Strengths and limitations
This study, with data from many MSM (n=3815) living in the 
Netherlands, provides insight into HIV testing among Dutch 
MSM living in different urbanised areas. This information is 
useful for sexual healthcare providers to optimise care and 
know which group does not get tested (on a regular basis). 
The collection of a wide range of sociodemographic, sexual 
risk behaviour and social environment factors enabled 
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Figure 1 Self- reported preferred method of HIV testing 
for men who have sex with men living in different urbanised 
areas with different HIV test frequencies. GP, general 
practitioner; STI, sexually transmitted infection.
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comprehensive explorative data analyses, with adjustment 
for confounding factors.

In this study, we were not able to do a response rate anal-
ysis as we did not have any data on (the amount of) non- 
responders. This is a limitation of the study as non- response 
bias could have occurred. The validity of self- reported HIV- 
testing behaviour, recall bias or social desirability bias could 
have occurred. This could possibly lead to an overestimation 
of actual testing behaviour or an underestimation of sexual 
risk behaviour. However, as the questionnaire was online and 
anonymous, we expect this bias to be likely small, and we do 
not expect this bias to differ between MSM from highly and 
non- highly urbanised areas. Some bias might also be intro-
duced because of a probable over- representation of MSM 
with a high educational level, which occurs in most internet 
surveys. As bisexual MSM were less well represented in our 
study population, this thus likely means that the proportion 
never tested in highly urbanised (11%) and non- highly 
urbanised areas (25%) may be underestimated as a less 
well testing population of bisexual MSM were represented 
less. This study provides insight into HIV- testing behaviour 
among Dutch MSM and might be similar for other coun-
tries and could provide insight into testing behaviour in a 
large portion of the European population. Other parts of 
the world may have different living addresses per square 
kilometre values for the classification of highly and non- 
highly urbanised areas. This could also be a possible expla-
nation why in other studies transportation and logistics (eg, 
distance to the clinic) were barriers for not HIV testing for 
MSM living in non- highly urbanised areas32 but not in our 
study.

Implications and conclusions
HIV- testing proportions and factors associated with never 
testing and not recent testing were found to differ between 
MSM in highly and non- highly urbanised areas of the 
Netherlands. Therefore, HIV- testing strategies should be 
targeted to reach MSM in different urbanisation settings. 
Home sampling might be a promising enhancement of 
current sexual healthcare for MSM. As implementation (eg, 
providing a logistical infrastructure) for home sampling and 
self- testing can be challenging, research is needed to deter-
mine the requirements for this process as well as the specific 
challenges associated with the areas in which implementa-
tion will take place.
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