
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Outpatient HIV care in the Netherlands

Engelhard, E.A.N.

Publication date
2017
Document Version
Other version
License
Other

Link to publication

Citation for published version (APA):
Engelhard, E. A. N. (2017). Outpatient HIV care in the Netherlands. [Thesis, fully internal,
Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/outpatient-hiv-care-in-the-netherlands(e39eb629-c300-46a8-b830-51c3802472a3).html


3
Impact of HIV care facility characteristics on the
cascade of care in HIV-infected patients in the

Netherlands

Esther A.N. Engelhard, Colette Smit, Ard van Sighem, Peter Reiss, Pythia T. Nieuwkerk,
Frank P. Kroon, Kees Brinkman, Suzanne E. Geerlings

AIDS 2016;30(2):301-310.

29



Chapter 3. Cascade

Abstract
Objective
Successful treatment of people infected with HIV requires that patients are retained in
HIV care, use combination antiretroviral therapy (cART) and ultimately reach and sus-
tain viral suppression. Our aim was to identify health facility characteristics associated
with these steps in the cascade of HIV care.

Design
Retrospective cohort study.

Methods
We included data from all adult HIV-1-infected patients who entered care in the Net-
herlands between 2007 and 2013 (n=7120). Multivariate logistic regression was used
to examine the associations between health facility characteristics and the outcomes
‘currently in care’, ‘initiated cART’, and ‘viral suppression’.

Results
The proportion of patients ‘currently in care’ was high in all 26 treatment centres.
cART initiation was positively associated with the accreditation of the health facility
[OR (odds ratio): 1.62; 95% CI (confidence interval): 1.18–2.23] and the performance
of an internal audit in the preceding 3 years (OR: 1.36; 95% CI: 1.02–1.81). The odds of
cART initiation were higher in middle-sized (OR: 2.00; 95% CI: 1.25–3.21) and large HIV
treatment centres (OR: 1.80; 95% CI: 1.14–2.84) compared with small centres (<300
HIV-infected patients). Viral suppression was negatively associated with the presence
of a social worker in the HIV treatment team (OR: 0.62; 95% CI: 0.43–0.91).

Conclusion
Our results confirm that appointing expert HIV treatment centres facilitates retention
in care and that a minimum volume requirement may be desirable. Our findings sug-
gest that quality assessment through accreditation and the measurement of perfor-
mance benefits the delivery of HIV care.
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Introduction
The prognosis for people infected with Human Immunodeficiency Virus (HIV) has
improved greatly due to advances in combination antiretroviral therapy (cART) in the
past two decades. To fully benefit from cART, it is essential that HIV-infected persons
successfully engage in all steps along the continuum of care.1 These steps, often
illustrated as the cascade of HIV care, include HIV testing, linkage to care, retention in
care, initiation of antiretroviral treatment (cART), and viral suppression.

Each of these steps may be affected by numerous individual and systemic factors.2

The majority of studies addressing this issue has focused on patient characteristics.
Identified patient-level barriers to engagement in the HIV care continuum include
mental health issues,3,4 substance use,5,6 perceived HIV stigma,7,8 and unstable
housing.9–11 Reported systemic barriers include factors such as lack of insurance
coverage12–15 or poor infrastructure.16–19

With regard to health facility level factors, evidence suggests that hospital volume
and provider training and experience improve outcomes in HIV-infected patients.20,21

However, professionals involved in designing best practices for HIV outpatient care
are largely dependent on results from studies predating the advent of cART, often
performed in an inpatient setting.

The aim of the present study was to evaluate the association between health
facility characteristics and three steps of the cascade of HIV care that follow linkage to
care. Patients in care in all of the 26 HIV treatment centres in the Netherlands were
included in the study. The availability of these nationwide data, together with access
to HIV treatment for all citizens of the Netherlands, provides a strong foundation for
this type of research.

Methods
Setting and data collection
In the Netherlands, the care for HIV-infected patients is centralized within designa-
ted HIV treatment centres (n=26). The centres are required to meet criteria regarding
staffing (such as the presence of at least two experienced infectious disease specialists
and one specialised nurse), and care site volume (at least 160 HIV-infected patients in
care). In addition, the centres must collaborate with the national surveillance system
that monitors every HIV-infected patient in care. Data are obtained in the AIDS ther-
apy evaluation in the Netherlands (ATHENA) cohort, maintained by the Stichting HIV
Monitoring (SHM).22 For the collection of health facility characteristics, we developed
a survey based on a review of the relevant literature. It was completed by the coordi-
nating HIV clinicians of the HIV treatment centres between October 2012 and January
2013.
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Chapter 3. Cascade

Study population
Data of all the HIV-1-infected persons who had been linked to care in the Netherlands
(i.e. registered in the SHM database and seen in one of the HIV treatment centres)
between 2007 and 2013 were included in this study. Patients were aged 18 years at
time of diagnosis. Patients who were known to have died or emigrated within this
period, and patients who had opted out of registration in the SHM database at linkage
to care were excluded.

Outcomes
We studied three steps of the HIV care cascade. First, we used a cross-sectional ap-
proach to assess retention in care by calculating the proportion of patients who were
‘currently in care’. Currently in care was defined as having clinical evidence of being
in care, such as a documented clinical visit or lab result after 1 January 2012. Patients
not ‘currently in care’ were considered lost to follow-up. The second outcome measure,
‘cART initiation’ was the proportion of patients who had initiated cART (three antire-
troviral drugs from two classes) during the study period. The final outcome measure
‘viral suppression’ was defined as a last documented HIV RNA measurement (after 1
January 2012) of <100 copies/ml.

Statistical analysis
First, we calculated the proportions of our study population who were currently in care.
We had initiated cART and were virally suppressed and then assessed the variation in
these outcomes between the HIV treatment centres.

After examining bivariate associations between treatment centre characteristics
and the three outcome measures, we conducted backward logistic regression analy-
ses with generalized estimating equation to adjust for potential hospital clustering.23

The first multivariable regression model, assessing the outcome ‘currently in care’,
was applied to all patients who were linked to care. The second model, ‘cART initiation’
was applied to the patients who were ‘currently in care’. The population in the final
model, ‘viral suppression’, comprised the patients who were currently in care, had
initiated cART 6 months prior to the last HIV RNA measurement and were still on cART.

All health facility variables with a bivariate p value <0.3, and all patient covari-
ates (regardless of p value) were considered potential determinants. Backward
selection was performed until all variables had a multivariable p value <0.05. The
following health facility characteristics were assessed:

• Small (<300), medium (300–600), or large (>600 HIV-infected patients in care)
treatment centre size (thresholds determined by calculation of tertiles and lowe-
ring the first threshold of 450 patients to the more commonly used threshold of
300 in previous studies.21,24)

• Disciplines in the HIV treatment team (separately): clinical pharmacologist, me-
dical microbiologist, social worker, psychologist, and/or psychiatrist.

• Policy/organization plan specifically for the HIV treatment centre (stating mis-
sion, vision and goals).
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• Separate HIV outpatient clinic (versus jointly with other conditions at the internal
medicine outpatient clinic).

• Internally organized audit in the 3 preceding years (evaluating performance of
the HIV treatment centre).

• Voluntary accreditation (of health facility in which the HIV treatment centre is
embedded, for example by The Joint Commission International).

Patient covariates were: age, sex, region of origin, socioeconomic status (SES), mode
of HIV transmission, CD4 count and HIV RNA load (at entry and recent), and presence
of AIDS-defining condition according to the Centers for Disease Control and Prevention
classification (CDC category C).25 Region of origin, based on the country of birth, was
grouped into the Netherlands, sub-Saharan Africa, and other. For the SES we used a
classification system previously described by the Netherlands Institute for Social Re-
search. Here, we recoded the five classes, based on area code, as high, middle, or low.26

Our adjustment for virological and immunological status differed per model. In
the ‘currently in care’ model, we corrected for CD4 count and HIV RNA at linkage,
assuming that patients who enter care at a late stage of HIV infection are more likely
to retain in care than healthy patients. In the ‘cART initiation’ model we adjusted for
recent measurements of HIV RNA and CD4 counts (first measurement in 2012) for
patients not yet on cART; and for measurements at the time of cART initiation for
patients on cART. Finally, in the ‘viral suppression’ model, we corrected for HIV RNA
and CD4 counts at time of cART initiation. The analyses were performed using STATA
(version 13).

Sensitivity analyses
To assess the validity of our measures of retention in care and viral suppression, we
performed two sensitivity analyses. First, we assessed whether patients had visited the
outpatient clinic in each calendar year following linkage to care. Second, we assessed
the number of viral blips (>200 copies/ml) the 3 years preceding the last HIV RNA
measurement.

Results
All HIV treatment centres in the Netherlands agreed to participate in our study.
In total, 7120 patients were linked to care from 2007 onwards. The majority of
patients were of Dutch origin and MSM (Table 1). Baseline characteristics were similar
across the different treatment centre sizes. Of the 7120 patients who had ever been
linked to care, 97% were currently in care, 73% had initiated cART, and 59% had an
undetectable viral load (Figure 1).

Table 2 shows the characteristics of the 26 health facilities in the Netherlands. Medical
microbiologist was the most common additional discipline (n=19), followed by social
worker (n=12), clinical pharmacologist (n=12), and psychologist/psychiatrist (n=11).
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Chapter 3. Cascade

Figure 2 illustrates the variation in outcomes between the 26 HIV treatment centres,
which was largest for the outcome ‘cART initiation’ (53–92%), followed by ‘viral sup-
pression’ (81–100%), and ‘currenty in care’ (92–100%).

Figure 1. Cascade of care of HIV-infected patients linked to care between 2007 and 2013 in the Netherlands

Linked to care Retained in care On cART Undetectable VL
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Notes: *Arrow represents the percentage of patients on cART with HIV RNA <100 copies/ml, excluding pa-
tients who had initiated cART <6 months before the last measurement (n=668) and patients on a treatment
break (n=137).

Figure 2. Boxplots showing percentage of patients per treatment centre (n=26) who are/have: (A) currently
in care; (B) initiatied cART and (C) viral suppression.

Notes: the box plots show median values (solid line), 50th percentile values (box outline), 90th percentile
values (whiskers) and outlier values (solid dots).
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Combination antiretroviral therapy initiation
The odds of cART initiation were higher in HIV treatment centres that were embed-
ded within health facilities with a quality accreditation (OR: 1.62; 95% CI: 1.18–2.23).
cART initiation was also positively associated with the measurement of performance
(i.e. internal audit) in the preceding 3 years (OR: 1.36; 95% CI: 1.02–1.81). Finally, the
odds of cART initiation were higher in middle-sized (300–600 patients; OR: 2.00; 95%
CI: 1.25–3.21) and large HIV treatment centres (>600 patients; OR: 1.80; 95% CI: 1.14–
2.84) compared with small centres (<300 patients in care). Higher HIV RNA levels and
lower CD4 counts measured recently or at time of cART initiation were significantly as-
sociated with cART initiation. cART initiation was less common among patients coming
from a region outside the Netherlands or sub-Saharan Africa.

Viral suppression
Viral suppression was negatively associated with the presence of a social worker in the
multidisciplinary HIV treatment team (OR: 0.62; 95% CI: 0.43–0.91). Non-MSM patients
were also less likely to be virally suppressed.

Sensitivity analyses
Of the ‘currently in care’ patients who entered care in 2007, 93% had no more than
one calendar year in which they did not attend the outpatient clinic. This proportion
increased over time reaching 100% of those who entered care in 2012. With regard to
the virally suppressed population, less than 4% had two or more blips (>200 copies/ml)
in the 3 years preceding the last HIV RNA measurement..

Currently in care
Table 3 shows the adjusted associations between the health facility characteristics and
the three outcomes. No significant associations were found between health facility
characteristics and the outcome ‘currently in care’. The patient factors associated with
being currently in care were region of origin (lower odds in non-Dutch patients), HIV
RNA at linkage to care (increasing ORs with higher viral load), and CD4 count (lower
ORs among patients with >200 cells/mm3 at linkage to care).

Discussion
In this study we examined health facility-related factors associated with retention in
care (measured as the proportion ‘currently in care’), initiation of cART, and viral sup-
pression among the adult HIV-1-infected population that was linked to care in the Net-
herlands from 2007 onwards.
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Chapter 3. Cascade

Table 1. Demographic and clinical characteristics of total study population and stratified by treatment centre
size: small (<300), middle (300–600) or large (>600 HIV-infected patients in outpatient care).)

Characteristic No (%) by treatment centre size

Total(n=7120) No (%) Small(n=549) Middle(n=1978) Large(n=4593)

Age, years, median (range) 43 (19–86) 42 (19–81) 43 (19–86) 43 (19–83)
Gender

Male 6011 (84%) 445 (81%) 1699 (86%) 3867 (84%)
Female 1109 (16%) 104 (19%) 279 (14%) 726 (16%)

Region of origin
the Netherlands 4247 (60%) 315 (57%) 1297 (65%) 2635 (57%)
sub-Saharan Africa 849 (12%) 61 (11%) 190 (10%) 598 (13%)
Other 2024 (28%) 173 (32%) 491 (25%) 1360 (30%)

Socio economic status
High 1932 (27%) 133 (24%) 541 (27%) 1258 (27%)
Middle 2066 (29%) 162 (29%) 630 (32%) 1274 (28%)
Low 3009 (42%) 250 (46%) 768 (39%) 1991 (43%)
Unknown 113 (2%) 4 (1%) 39 (2%) 70 (2%)

Transmission risk group
Men who have sex with men 4720 (66%) 339 (62%) 1335 (67%) 3046 (66%)
Heterosexual contact 1966 (28%) 186 (34%) 514 (26%) 1266 (28%)
Intravenous drug use 68 (1%) 6 (1%) 19 (1%) 43 (1%)
Other/unknown 366 (5%) 18 (3%) 110 (6%) 238 (5%)

HIV RNA at linkage to care, copies/ml
<10,000 1845 (26%) 146 (27%) 542 (28%) 1157 (25%)
10,000–100,000 2835 (40%) 216 (39%) 756 (38%) 1863 (41%)
>100,000 2433 (34%) 187 (34%) 680 (34%) 1566 (34%)
Unknown 7 (0%) 0 (0%) 0 (0%) 7 (0%)

CD4 count at linkage to care, cells/mm3

<200 1734 (24%) 166 (30%) 450 (23%) 1118 (24%)
200–350 1457 (20%) 113 (21%) 390 (20%) 954 (21%)
350–500 1606 (23%) 110 (20%) 482 (24%) 1014 (22%)
>500 2314 (33%) 160 (29%) 655 (33%) 1499 (33%)
Unknown 9 (0%) 0 (0%) 1 (0%) 8 (0%)

CDC category C at linkage to care 830 (12%) 94 (17%) 209 (11%) 527 (11%)
Switched HIV treatment centre during
study period

359 (5%) 67 (12%) 147 (7%) 145 (3%)

Data are presented as No. (%) unless otherwise specified.
Abbreviations: CDC category C= presence of AIDS defining conditions according to the ‘Centres for Disease
Control and Prevention’ classification.

Retention in care
An important finding is that the proportion of HIV-infected patients that remains
currently in care is high (97%) and that this applies to all of the HIV treatment centres
in the Netherlands (92–100%). Although the great heterogeneity in methods for
measuring retention in care complicates the comparison of our results with those of
other studies, attrition in this step of the cascade appears to be less prominent in the
Netherlands than in many other settings, where loss to follow-up rates of 25–44%
have been reported.27

A number of factors, unique to the Dutch setting, should be taken into account.
Among them, the mandatory health insurance policy in the Netherlands, ensuring
access to HIV care, is an important one. Furthermore, the relatively small size of the
Netherlands may contribute to the high retention rates. The association between
distance to care and continued HIV care has been demonstrated previously.14,18
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Table 2. Health facility characteristics of the 26 HIV treatment centres.

Structural characteristic No.

Treatment centre size
Small (<300 patients in care) 6
Middle (300–600 patients in care) 10
Large (>600 patients in care) 10
Medical microbiologist in HIV treatment team 19
Social worker in HIV treatment team 12
Clinical pharmacologist in HIV treatment team 12
Psychiatrist or psychologist in HIV treatment team 11
Separate HIV policlinic 6
Policy plan specifically for HIV treatment centre 6
Accreditation of hospital 17
Internal audit in the previous 3 years 9

In addition, the remarkably low proportion of intravenous drug users, accounting for
0.3% of new infections annually,22 likely impacts the levels of engagement in care in
our study population. Finally, the high rate of retention may also in part be attributed
to the well-structured HIV care system, in which all patients are monitored,22 and care
is assigned to providers and facilities with experience.

Combination antiretroviral therapy initiation
The odds of cART initiation were higher among patients in care at accredited health
facilities and at HIV treatment centres that reported to have performed an assessment
of the quality of HIV care (i.e. internal audit). The data support the practice of audit
and feedback as a strategy to improve health professionals’ performance.28

Finally, the odds of cART initiation were lower in treatment centres with <300
patients in care (n=6). However, factors that were not adjusted for, including hepatitis
coinfection, psychiatric comorbidity and pregnancy, may have led to residual con-
founding. Nevertheless, our data support the hypothesis that treating more patients
with a specific condition increases expertise, as demonstrated in previous studies in
HIV-infected patients.20

Of the three measures ‘cART initiation’ shows the most variation between treat-
ment centres (53–92%); and appears to correlate more with health-facility level
factors than the other two measures. ‘cART initiation’, in contrast to the outcome
measures ‘currently in care’ and ‘viral suppression’, is a process measure, meaning
that it measures the activities of care providers. Against this background, our results
correspond with the notion that process measures are more directly under provider or
system control,29 whereas outcome measures are largely impacted by patient factors.
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Chapter 3. Cascade

Table 3. No. of patients, Adjusted odds ratios, and 95% confidence intervals for the outcomes ‘currently in
care’, ‘cART initiation’ and ‘viral suppression’.

Patient or healthcare currently in care initiated cART viral suppression
facility characteristic Population: patients Population: patients Population: patients

linked to care, n=7120 currently in care, n=6501 on cART >6m, n=4401
(n) ORa 95% CI (n) ORa 95% CI (n) ORa 95% CI

Age (per 10 years) 1.26** (1.10, 1.45) 1.37*** (1.28, 1.47) 1.39*** (1.20, 1.59)
Region of origin

the Netherlands (4247) 1 (4146) 1 –
sub-Saharan Africa (849) 0.18*** (0.12, 0.32) (710) 1.02 (0.10, 1.39) –
Other (2024) 0.29*** (0.20, 0.40) (1645) 0.83* (0.69, 0.99) –

Sex and mode of transmission
MSM (4720) 1 (4421) 1 (2885) 1
Heterosexual: male (943) 0.30*** (0.21, 0.44) (830) 0.73* (0.57, 0.94) (589) 0.52** (0.34, 0.78)
Heterosexual: female (1023) 0.97 (0.63, 1.49) (907) 1.23 (0.96, 1.59) (637) 0.40*** (0.28, 0.57)
Other/unknown: male (348) 0.23*** (0.15, 0.36) (278) 1.34 (0.85, 2.11) (233) 0.38*** (0.23, 0.64)
Other/unkown: female (86) 0.47 (0.20, 1.15) (65) 4.03* (1.58, 10.3) (57) 0.79 (0.24, 2.61)

HIV RNA at linkage to care,
copies/mlb

<10,000 (1845) 1 – –
10,000–100,000 (2835) 1.61** (1.19, 2.18) – –
>100,000 (2433) 2.37*** (1.58, 3.55) – –
Unknown (7) na

CD4 cell count at linkage to care,
cells/mm3,b

<200 (1734) 1 – –
200–350 (1457) 0.58* (0.38, 0.89) – –
350–500 (1606) 0.67 (0.43, 1.04) – –
>500 (2314) 0.61* (0.40, 0.93 ) – –
Unknown (9) na – –

CDC category C at linkage to care
No – (5695) 1 –
Yes – (806) 1.81** (1.21, 2.72) –

HIV RNA at start cART/recentc,
copies/ml

<10,000 – (1037) 1 –
10,000–100,000 – (2362) 1.77*** (1.46, 2.14) –
>100,000 – (2207) 2.97*** (2.38, 3.70) –
Unknown (895) 8.26*** (6.02, 11.3) –

CD4 cell count at start
cART/recentc, cells/mm3

<200 – (1715) 1 (1479) 1
200–350 – (1899) 0.60** (0.44, 0.84) (1554) 1.91** (1.30, 2.80)
350–500 – (1169) 0.09*** (0.07, 0.10) (548) 1.00 (0.64, 1.59)
>500 – (1370) 0.03*** (0.02, 0.04) (262) 0.70 (0.41, 1.20)
Unknown (348) 0.71 (0.37, 1.38) (558) 0.84 (0.56, 1.26)

Social worker in team
No – – (1778) 1
Yes – – (2623) 0.62* (0.43, 0.91)

Accreditation of health facility
No – (1526) 1 –
Yes – (4975) 1.62** (1.18, 2.23) –

Internal audit in the previous 3
years

No – (4072) 1 –
Yes – (2429) 1.36* (1.02, 1.81) –

Size, patients in outpatient care
Small (<300) – (505) 1 –
Middle (300–600) – (1828) 2.00** (1.25, 3.21) –
Large (>600) – (4168) 1.80* (1.14, 2.84) –

Abbreviations: MSM=men who have sex with men; CDC category C= presence of AIDS defining condition
according to the ‘Centres for Disease Control and Prevention’ classification.
aOdds ratios are adjusted for the variables in the table.
bOnly in ‘currently in care’ model.
cRecent measurements (after January 1, 2012) in patients who had not initiated cART, only in ‘cART initiation’
model.
* p<0.05, ** p<0.01, *** p<0.001.
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Viral suppression
The rates of viral suppression among patients who had been using cART >6 months at
the HIV treatment centres ranged from 81–100%. Interestingly, the odds were lower
among patients with a social worker in their treatment team. We hypothesize that
centres with a relatively complicated patient population are more likely to have a social
worker in the team (n=12).

Patient factors
Consistent with previous research, our results suggest that immigrant patients are
more at risk to attrition over the course of HIV treatment.30,31 This also applies to
non-MSM patients compared with MSM, possibly because MSM often have supportive
networks within gay communities.32 Healthcare workers and researchers need to take
a closer look at why these groups of patients seem to have suboptimal engagement in
care. The absence of an association between social economic status and the three out-
comes confirms that ensured access to healthcare (i.e. mandatory health insurance)
benefits engagement in HIV care.

Strengths and limitations
A major strength of this study is the large study population including nationwide data
of all HIV-infected patients. All HIV treatment centres in the Netherlands participated
in the study, thus ruling out selection bias. Attrition bias along the HIV care continuum
because of disparities in access to care is likely to be low in our population because all
citizens in the Netherlands are required to have health insurance.

Our study has some limitations. Owing to the cross-sectional design in which
we assume that health facility characteristics were consistent in the 5 years prior
the collection of the data, we cannot infer causality between the characteristics and
outcomes. Furthermore, our cross-sectional approach for measuring retention in care
does not account for time since linkage to care, time in between visits and missed
visits. Longitudinal approaches have been developed but no gold standard has been
established.33 Our sensitivity analysis data support our assumption of continued
care in patients who are currently in care. With regard to our cross-sectional viral
suppression measure, our sensitivity analysis shows that the vast majority of patients
with a last undetectable viral load has had sustained viral suppression in the 3
preceding years.

We did not account for criteria regarding cART-eligibility in the assessment of
cART initiation, but since the Dutch HIV guidelines follow the Department of Health
and Human Services guidelines, recent guidelines recommend to consider cART in
every HIV-infected patient regardless of CD4 count.34 Finally, our adjustment for SES
has its limitations because it is based on area codes, and not on individual patient
data.
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Chapter 3. Cascade

Implications
Our findings suggest that adherence to clinical guidelines is higher in health facili-
ties that have been externally evaluated (accreditation) and that perform internal
quality improvement initiatives (internal audits). Although we cannot make concrete
recommendations regarding volume requirements on the basis of our results, our
data and those of previous studies suggest that a minimum volume requirement is
desirable.24,35,36

In this study we have studied the performance of care after linkage to an out-
patient clinic. A great challenge, however, is targeting the earlier steps in the cascade
of care, namely diagnosis and linkage to care. Estimates suggest that more than
15–34% of HIV-infected persons in the Netherlands are unaware of their status.37,38

Earlier diagnosis and linkage to care are crucial issues to be addressed by researchers
and policy makers.

We conclude that ensuring access to HIV care, appointing expert health facilities
and care providers, and routine monitoring of HIV-infected patients promotes re-
tention in care. Quality assessment through accreditation and the measurement of
performance benefits the delivery of HIV care.
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