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Abstract: Background: There has been tremendous progress in the fight against HIV worldwide;
however, challenges persist in the control of HIV infection. These challenges include the high
prevalence of late presenters. There are many disadvantages of late presentation—from reduced
survival of the infected person to the risk of transmitting the infection. This research aims to analyze
the factors that influence the late presentation in patients attending Ndlavela Health Center in
Mozambique. Methodology: A retrospective cross-sectional study was carried out at Ndlavela Health
Center including patients diagnosed with HIV between 2015 and 2020. The European Late Presenter
Consensus working group definitions were used, and univariate and multivariate logistic regression
were used to identify factors associated with late presentation. Results: In total, 519 participants
were included in the study, of which nearly 47% were classified as late presenters. The male gender
(AOR = 2.41), clinical suspicious test (AOR = 4.03), initiated by the health professional (AOR = 2.1,9),
and fear of stigma (AOR = 2.80) were the main risk factors for late HIV presentation. Conclusion:
Factors that are potentially determinant for late HIV presentation were identified. Actions are needed
to focus on risk factors that are most likely to delay presentation.

Keywords: late presentation; HIV; Mozambique; determinants

1. Introduction

It is estimated that in 2019, there were around 38 million people living with HIV
worldwide. A large part of this population is living in sub-Saharan Africa, representing
54% of people living with HIV in the world [1–3].

According to the Immunization, Malaria, and HIV/AIDS Indicator Survey (IMASIDA),
in 2015, Mozambique had an HIV prevalence of 13.2% (15.4% in women and 10.1% in
men) [4]. This fact can be associated with the lack of knowledge about the HIV serological
status, which contributes to propagated transmission by infected and untreated patients.

Although there is progress in the fight against HIV, some adversities remain in con-
trolling this pandemic. One of the most important is the continuing high prevalence of late
presentation of HIV infection, even after the widespread availability of diagnostic tests.

The European Late Presenter Consensus working group defines the late presentation
of HIV as a lymphocyte CD4+ count lower than 350 cells/µL at the time of diagnosis
or, regardless of the lymphocyte count, presentation with an AIDS-defining event at the
time of diagnosis. Very late presentation, on the other hand, is defined as diagnosis with
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lymphocyte CD4+ count lower than 200 cells/µL or, regardless of the lymphocyte count,
presentation with an AIDS-defining event [1,5].

There is considerable heterogeneity in definitions of late HIV presentation. The
literature review made by Mukolo et al. [6] concluded that there are several criteria (e.g.,
lymphocyte CD4+ count lower than 200 cells/µL, clinical criteria of AIDS-defining illness,
the time interval between HIV diagnosis and progression to AIDS) used by different authors
and context to define late HIV presentation.

However, most of the articles analyzed use immunological criteria to classify late or
non-late HIV presentations.

While the estimation of the prevalence of late presentation is hampered by varying
definitions, the prevalence of late presentation varies worldwide. However, it is estimated
that 13% to 43% of new HIV diagnoses correspond to late presentation worldwide [7].
On the African continent, several studies indicate that the prevalence of late presentation
varies, depending on the country, from 40% to 90% [8–14].

The knowledge of the serological status allows patients to benefit from antiretroviral
treatment, reducing the probability of transmitting the infection either by reducing viral
load or by changing risk behaviors [15,16].

Despite all pandemic control measures implemented and the widespread availability
of antiretroviral treatment, the incidence of HIV remains stable, with increases in some
industrialized countries in recent decades, suggesting those who do not know their HIV
status contribute to the continued transmission of the virus.

In the United States (US), it is estimated that 25% of HIV patients who are unaware of
their HIV status are responsible for 54% of new infections. In Europe, about 30% of HIV
patients are unaware of their HIV status [2,17].

The impact of late presentation is tremendous, with faster disease progression, in-
creased susceptibility to opportunistic infections, and higher costs to the healthcare provider
system. From the public health point of view, it increases the risk of HIV transmission,
perpetuating new infections [3,7,10,13,18–21].

The increasing prevalence of late presentation has a considerable impact on achieving
the “95–95–95” goals by 2025. Regarding the first 95, a higher prevalence of late presentation
implies the existence of a high number of people who do not know their HIV serological
status. Concerning the second 95, the increase in late presentation obviously implies a
higher proportion of patients who are not on antiretroviral (ARV) therapy. Finally, for
the third 95, late presentation implies a higher probability of therapeutic failure and viral
suppression more difficult to achieve [22]. As such, the delay in the use of HIV health
services has catastrophic consequences both at the patient level, increasing morbidity and
mortality of late presenters, and at the population level, as an impediment to the control of
HIV infection.

This research aims to identify and analyze the factors associated with a late presenta-
tion in patients diagnosed at the Ndlavela Health Center, in Maputo, Mozambique, between
the years 2015 and 2020.

2. Materials and Methods
2.1. Study Design

This was a retrospective cross-sectional study, carried out in Maputo, Mozambique,
at Ndlavela Health Center, in patients diagnosed with HIV between 1 January 2015 and
31 December 2020.

The study included 519 patients diagnosed with HIV over 18 years old. The sample
was selected using a convenience sampling approach, based on the patients who attended
the health facility during the data collection period.

All patients who were below 18 years old, those who did not have a CD4 lymphocyte
count record in the patient’s individual record in the first month after the diagnosis, those
who did not have a definition of the stage of HIV infection according to the World Health
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Organization (WHO), those who did not remember the answer in four or more questions,
those who were pregnant, and those who did not give consent were excluded.

The categorization into late and non-late presentations was made according to the clas-
sification criteria proposed by the European late Presenter Consensus working group [1,5].

2.2. Data Collection

A questionnaire was exclusively designed for this study to identify the sociodemo-
graphic, behavioral characteristics, and psychosocial factors that may be associated with
the late presentation of HIV infection. After the questionnaire was filled out, the medical
history of the patients was collected to know the HIV infection stage, comorbidities, and
lymphocyte CD4 count at the time of diagnosis. A pilot test was performed with 20 patients
who meet the inclusion criteria. This test helped to validate the questionnaire to satisfy the
research objective.

2.3. Data Analysis

The statistical analyses were performed in the Statistical Package for Social Science
(SPSS) version 26. First, we performed the descriptive statistics and median for quanti-
tative variables to describe the sociodemographic and behavioral characteristics of the
study participants. Afterward, to assess the association between the different variables
(independent variables and the dependent variable) and late presentation, the chi-squared
test of independence and Fisher’s exact test were performed.

The dependent variable was the time of presentation (late or non-late presentation),
while the independent variables were the year of diagnosis, gender, age marital status at
the time of diagnosis, suggestive symptoms of HIV before the diagnosis, reason for HIV
test, prior screened for HIV, fear of stigma, and prior information about HIV.

Predictor variables that were statistically associated with the chi-squared test of in-
dependence were selected to compound the logistic regression model. We used bivariate
logistic regression models to determine the odds ratio (OR) of late presentation.

To minimize the potential collinearity, we assessed the correlation between all pairs
of independent variables and verified that no pair of variables included in the same
regression model was highly correlated. To build a multivariate logistic regression model
and generate adjusted odds ratios (AORs), to avoid confounding variables, we included the
year of diagnosis, gender, age, marital status at the time of diagnosis, symptoms suggestive
of HIV infection before the diagnosis, the reason for HIV testing, screening for HIV before
HIV diagnosis, fear of stigma, and habit of regular medical checkups before the diagnosis.
The results are presented as estimated odds ratio (OR) and adjusted odds ratio (AOR), with
corresponding 95% confidence intervals (CIs) and p-values.

The goodness of fit of the model was verified by the Hosmer–Lemeshow, comparing
the expected frequencies with the observed frequency (p = 0.642), which indicated that
the model fits the data well. The model also showed 69% of the overall percentage and
Omnibus tests <0.001. All tests were performed with a 0.05 significance level. Temporal
trends in the prevalence of late presentation were assessed using a nonparametric test.

2.4. Ethics Approval

This study was submitted for evaluation by the National Bioethics Commission for
Health, Ministry of Health of Mozambique, and was approved and registered under
number 83/CNBS/2020, respecting the declaration of Helsinki. The anonymity and confi-
dentiality of participants were guaranteed by the investigators at all stages of the study.

3. Results

A total of 519 patients diagnosed with HIV between 1 January 2015 and 31 December
2020 participated in this study. The prevalence of late presentation over the five years was
46.6% (242). Tables 1 and 2 show the results of sociodemographic, behavioral, and clinical
factors of the study participants.
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Table 1. Sociodemographic characteristics of study participants and clinical factors of study partici-
pants at the Ndlavela Health Center, Mozambique.

Variables
Total Late Presentation Non-Late Presentation p Value *

n
519

(%)
100

n
242

(%)
46.6

n
277

(%)
53.4

Year of diagnosis <0.001
2015 80 15.4 46 57.5 34 42.5
2016 82 15.8 42 51 40 49
2017 98 18.9 62 63.2 36 36.8
2018 91 17.5 49 53.8 42 46.2
2019 91 17.5 27 29.6 64 23.1
2020 77 14.8 16 20.7 61 22

Gender 0.009
Female 398 76.7 173 71.5 252 81.2
Male 121 23.3 69 28.5 52 18.8

Age 0.001
18–24 80 15.4 22 9.1 58 20.9
25–34 176 33.9 79 32.6 97 35
35–49 211 40.7 113 46.7 98 35.4
+50 52 10 28 11.6 24 8.7

Education level 0.632
No education 72 13.9 36 14.9 36 13

Primary 263 50.7 125 51.7 138 49.8
Secondary or higher 184 35.5 81 33.5 103 37.2

Marital status at the
time of diagnosis 0.008

Married or living with a partner 295 56.8 133 55 162 58.5
Previously married or lived

with a partner 75 14.5 47 19.4 28 10.1

Never married or lived
with a partner 149 28.7 62 25.6 87 31.4

* Chi-squared test for independence.

Patients aged between 18 and 84 years old participated in this research, and the
median age of participants was 35 years old. More than two-thirds (76.7% (398)) were
female, and half of the participants (50.7% (263)) had a primary level of education. More
than half (56.8% (295)) were married or living with partners at the time of diagnosis, and
the highest proportion indicated to be in monogamous relationships (79.4% (412)) at the
time of diagnosis.

The majority (64.9% (337)) did not perform HIV screening tests regularly; however, at
the time of diagnosis, the initiative to perform the test was mostly carried out by patients
themselves (60.5% (314)), with voluntary counseling test.

Figure 1 shows the prevalence of late presenters over the years.
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Table 2. Behavioral factors of study participants at the Ndlavela Health Center, Mozambique.

Variables
Total Late Presentation Not Late Presentation p Value *

n (%) n (%) n (%)

Some symptoms suggestive of
HIV before the diagnosis <0.001

No 328 63.2 110 45.5 218 78.7
Yes 191 36.8 132 54.5 59 21.3

Reason for HIV testing 0.018
VCT 314 60.5 150 62 164 59.2
PITC 205 39.5 92 38 113 40.8

Number of sexual partners at
diagnosis 0.302

None 51 9.8 27 11.2 24 8.7
Only one 412 79.4 185 76.4 227 81.9

More than one 56 10.8 30 12.4 26 9.4

Prior screened for HIV 0.009
No 337 64.9 167 69 170 61.4
Yes 182 35.1 75 31 107 38.6

Used illicit drug at the time of
diagnosis 0.482 ψ

No 511 98.5 237 97.9 274 98.9
Yes 8 1.5 5 2.1 3 1.1

Regularly used condoms, before
the positive result 0.668

No 414 79.8 195 80.6 219 79.1
Yes 105 20.2 47 19.4 58 20.9

Fear of stigma 0.029
No 296 57 149 61.6 147 53.1
Yes 223 43 93 38.4 130 46.9

Prior information about HIV 0.017
No 30 5.8 14 5.8 16 5.8
Yes 489 94.2 228 94.2 261 94.2

Before the diagnosis performed
regular check-ups 0.023

No 383 73.8 190 78.5 193 69.7
Yes 136 26.2 52 21.5 84 30.3

Visited a traditional medicene
No 502 96.7 232 95.9 270 97.5
Yes 17 3.3 10 4.1 7 2.5

VCT—voluntary counseling test; PITC—provider-initiated testing and counseling; HIV—human immunodefi-
ciency virus; * chi-squared test for independence; ψ Fisher’s exact.
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Figure 1. Prevalence of late HIV presentation over the years.

The Table 3 show the result of multivariate analysis. Patients diagnosed in 2020 had
an 84% lower chance of being late presenters, when compared with patients diagnosed
in 2015 (AOR = 0.16; 95% CI 0.07–0.37). Being male was revealed to be a risk factor for
late presentation, with a 2.41 higher chance of being a late presenter when compared with
women (AOR = 2.41; 95% CI 1.85–4.35).

Adults aged >50 years old were 1.62 times more likely to be diagnosed late than those
aged 18–24 years old (AOR = 1.62; 95% CI 0.64–4.06, p = 0.303).

Those who were never married or lived with their partners had a 60% lower chance of
being late presenters when compared with those who were married or living with their
partners (AOR = 0.31; 95% CI 0.13–0.98, p = 0.042).

Having had regular checkups before the diagnosis implied a 77% lower risk for
a late presentation, compared with not having had regular checkups (AOR = 0.23;
95% CI 0.14–0.65, p = 0.04)

The patients who underwent the test by the provider initiative order were 2.19 times
more likely to be late presenters when compared with those who performed the test on
their own (VCT) (AOR = 2.19; 95% CI 1.87–3.04, p = 0.002).

Those who had been diagnosed with symptoms suggestive of infection were four
times more likely of late presentation, compared with patients who had no symptoms
(AOR = 4; 95% CI 2.6–6.1, p > 0.001)

On the other hand, fear of being stigmatized for being HIV positive was identified as
a risk factor for late presentation. Patients who had fear of stigma were 2.80 times more
likely of being late presenters when compared with those who did not have fear of stigma
(AOR = 2.80; 95% CI 1.47–3.36, p = 0.042).
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Table 3. Multivariate results (AOR and OR) for variables associated with late HIV diagnosis at the
Ndlavela Health Center, Mozambique.

Explanatory Variables OR (95% CI) p-Value AOR (95% CI) p-Value

Year of diagnosis
2015 1 1
2016 1.776 (1.516–1.942) 0.023 2.717 (1.362–3.421) 0.041
2017 1.273 (1.017–2.329) 0.034 1.182 (1.009–2.295) 0.002
2018 2.862 (1.471–3.580) 0.013 1.857 (0.937–2.682) 0.055
2019 0.312 (0.166–0.586) 0.001 0.279 (0.139–0.563) 0.001
2020 0.194 (0.096–0.393) 0.001 0.169 (0.076–0.375) 0.001

Gender
Feminine 1 1

Male 1.726 (1.144–2.603) 0.009 2.417 (1.853–4.355) 0.028

Age
18–24 1 1
25–34 2.147 (1.210–3.811) 0.009 1.738 (0.989–3.362) 0.101
35–49 3.040 (1.736–5.324) <0.001 1.499 (1.054–2.978) <0.001
+50 3.076 (1.477–6.405) 0.003 1.620 (0.646–4.064) 0.303

Marital status at the time of diagnosis
Married or living with a partner 1 1

Previously married or lived with a
partner 2.045 (1.214–3.443) 0.007 1.542 (0.835–2.846) 0.067

Never married or lived with a partner 0.868 (0.583–0.996) 0.036 0.318 (0.132–0.893) 0.042

Some symptoms suggestive of HIV
before the diagnosis

No 1 1
Yes 5.434 (3.023–6.504) <0.001 4.033 (2.604–6.155) <0.001

Reason for HIV testing
VCT 1
PITC 3.890 (1.625–4.267) 0.018 2.190 (1.875–3.043) 0.002

Prior screened for HIV
No 1 1
Yes 0.396 (0.184–0.714) 0.009 0.235 (0.142–0.654) 0.041

Fear of stigma
No 1 1
Yes 4.417 (2.998–6.011) 0.029 2.808 (1.477–3.369) 0.042

Prior information about HIV
No 1 1
Yes 0.302 (0.278–0.697) 0.017 0.421 (0.276–0.854) 0.039

Before the diagnosis, performed
regular checkups

No 1 1
Yes 0.490 (0.159–0.984) 0.023 0.585 (0.153–0.826) 0.008

AOR—unadjusted odds ratio; OR—odds ratio; VCT—voluntary counseling test; PITC—provider-initiated testing
and counseling; HIV—human immunodeficiency virus.

4. Discussion

To the best of our knowledge, this is the first study in Mozambique to determine the
prevalence and explore the determinant factors of the late HIV diagnosis. In recent years,
global actions to reduce HIV transmission have intensified. Several programs have been
established to promote timely diagnosis of HIV [23].
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The knowledge of the prevalence of late presentation can be used as a superior indica-
tor to monitor prevention programs, as well as the effectiveness of testing strategies [12].

In an era in which diagnostic tests for HIV are free and accessible, in this health center, a
considerable proportion of late presenters still exists, accounting for 46.6% (242). This preva-
lence, although lower than the one found in Nigeria, with 85.6% (12,401) [11] and Cameron,
with 89.7% (1672) [12], is closer to that found in South Africa, with 59.8% (198) [14].

The prevalence of late presentation over the past years, from 2015 to 2020, had a
significant trend of reduction, from 57.5% in 2015 to 20.7% in 2020 (p < 0.001) Figure 1.

Patients diagnosed in 2020 and 2019 had, respectively, 85% and 73% lower chance of
being late presenters, when compared with those diagnosed in 2015. Since 2016, the Min-
istry of Health of Mozambique has increased the testing campaigns for HIV. The diagnostic
tests started to be offered to all patients who visit the hospital or in the community, which
could probably have contributed to the reduced probability of late HIV diagnosis.

The average count of lymphocyte CD4+ cells of patients diagnosed late (244 cells/µL)
indicates that they are below the optimum for fast immunological reconstitution; however,
these values are higher than those found in Zimbabwe (61 cells/µL) [21] Figure 2.
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Most of the study population were female, which could explain the health-seeking
behavior disparity between the two genders. Although women are, in Africa, more vul-
nerable to acquiring HIV, in this study, we found that men were more likely to have late
presentations, compared with women. Similar results were found in previous studies car-
ried out in South Africa [19], India [24], sub-Saharan Africa [25], Switzerland [26], Asia [27],
Ethiopia [28], Benin [29], and Asia [15].

According to a situational analysis of the African continent, in particular Mozambique,
there are no male-oriented HIV control strategies and plans. Plans have been focused on
women and children for several years [4,30].

Vertical transmission control strategies, which require mandatory diagnostic tests
in antenatal visits, provide more chances to perform testing and thus allow more timely
diagnosis in women [14]. Strategies for couple testing and inclusion of men in antenatal and
pediatric consultations should probably be strengthened as tools to reduce the likelihood
of late presentation in men.

Being single or never having lived with a partner was identified as a protective factor
for the HIV late presentation, compared with those who were married or living with
partners. There are many possible explanations for this result. Those who are single or
never lived with a partner are young adults, so they are aware of the need for frequent
diagnostic tests; therefore, when they acquire the infection, they are diagnosed early. On
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the other hand, those who are married or live with a partner probably believe there is
no need for regular testing, but in Mozambique, those who are married or are in a stable
relationship contribute 25.6% to HIV incidence [31].

Although the level of education has been identified in previous studies [14,25,26,29,32–34]
as a factor associated with late HIV diagnosis, in this study, no such association was
found (p = 0.632).

Having prior information about HIV was a protective factor of late presentation when
compared with the counterpart. These results are supported by those found in a study
conducted in Ethiopia [9], which concluded that patients with information and a compre-
hensive understanding of the severity of HIV infection are less likely to be diagnosed late.

Additionally, in Ethiopia, in another study [35], people who presented late had low
levels of knowledge about HIV. Patients with medium and high levels of knowledge about
HIV were 2 and 3.5 times more likely to be diagnosed early the HIV infection.

Regular diagnostic tests are excellent tools to avoid late presentation. These results
reinforce the need for periodic (at least once a year) HIV diagnostic tests, especially in
couples and adults who live in “stable” relationships.

Surprisingly, the number of sexual partners at diagnosis, illicit drug use, and regular
condom use before HIV-positive results did not have statistically significant associations
with late presentation. It is hypothesized that they are not associated with late presentations
but only with a greater susceptibility to acquiring HIV. While such patients may be at greater
risk to acquire HIV, they may have a higher perception of their risk and therefore test more
regularly for HIV.

Stigma is a barrier to the timely diagnosis of HIV. Additionally, lack of social
support also contributes strongly to late presentation [9]. As described in previous
studies [2,9,19,21,22,35–39], participants who have fear of stigma are 2.80 times more likely
to have late presentation when compared with those without a fear of stigma (p = 0.042).

In a study in Ethiopia [35], which used the multidimensional measure of internalized
HIV stigma [40], patients who had medium-to-high levels of internalized stigma had,
respectively, a probability of 4.49 and 16.64 times higher of being late presenters. This
suggests that people with high levels of internalized stigma avoid having a diagnostic test
and are therefore presenting late.

In Mozambique, communicating to the family HIV positivity and taking ARV can
have several negative implications for the patients’ social relationships, such as partner
abandonment, family rejection, persecution of relatives, loss of children, and even being
banished from their own home.

The patients diagnosed with the infections by the provider-initiated testing were
2.19 times more likely to be late presenters (p = 0.002) when compared with those who
performed the diagnostic test by voluntary counseling test. Similar results were found in
Ethiopia [35], Cabo Verde [8], Cameroon [12], Japan [41], and Zimbabwe [21].

Generally, when the test is provider-initiated, there are obvious clinical signs sug-
gestive of the infection, which suggests that the infection evolved in such a way that the
patient is already symptomatic.

Contrary to what was found in South Africa [19], the use of traditional medicine did
not have a statistically significant association (p = 0.310) with late presentation. A plausible
explanation for these differences may be due to the knowledge of the participants of this
research that traditional medicine is not a panacea. Furthermore, it is well known that
traditional medicine does not cure HIV.

This is the first study conducted in Mozambique that depicts the factors associated
with late presentation. However, this research has several limitations. First, the variables
analyzed are overwhelmingly related to aspects of the patients’ past (before the posi-
tive diagnosis). Presumably, there may have been a recall bias. As it is a retrospective
cross-sectional study, it is not possible to establish causal relationships. As there are no
comparable previous studies conducted in Mozambique, the results must be analyzed with
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caution and cannot be generalized. However, despite its several limitations, this study
provides preliminary information of high value for further research.

5. Conclusions

In this study, sociodemographic, behavioral, and psychosocial factors potentially
determining the late presentation were identified. It is necessary to reinforce public health
intervention actions in the prevention and promotion of timely diagnosis of the infection.
These actions will allow reaching population groups with sociodemographic, behavioral,
and social characteristics at greater risk for late presentation, as identified in this study.
In the absence of prevention campaigns and timely diagnosis, the delay in diagnosis will
continue to be an obstacle in the materialization of the control of HIV until 2030.

Author Contributions: Conceptualization and study design, J.S.C., A.B.A. and L.V.; data collection,
J.S.C.; data analysis and interpretation, J.S.C., A.B.A. and L.V.; statistical analysis, J.S.C., A.B.A. and
L.V.; funding, J.S.C., A.B.A. and L.V.; writing—original draft preparation, J.S.C., A.B.A. and L.V.;
writing—review and editing, J.S.C., A.B.A. and L.V. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was partially supported by the Camões, I.P., Portuguese Foundation for
Science and Technology through the projects GHTM-UID/04413/2020 and MARVEL (PTDC/SAU-
PUB/4018/2021) and by the Gilead Génese program (HIVLatePresenters project).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the National Bioethics Commission for Health, Ministry of Health of
Mozambique, and registered under number (83/CNBS/2020 on 13 November 2020).

Informed Consent Statement: Written informed consent was obtained from patients for participating
in the research, as well as for publishing this paper.

Data Availability Statement: The datasets generated during and analyzed during the current study
are available from the corresponding author on reasonable request.

Acknowledgments: We would like to express our gratitude to Camões Institute Cooperation Schol-
arship. We would also like to acknowledge Daniel Chemane, Dra. Rita Chipe, Zaiby Manasse, and
Teixeira Chilengue for their permission to obtain the required data at Ndlavela Health Center. Finally,
we appreciate the assistance of all hospital workers, particularly those working with HIV, for carefully
undertaking their roles.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. MacCarthy, S.; Bangsberg, D.R.; Fink, G.; Reich, M.; Gruskin, S. Late presentation to HIV/AIDS testing, treatment or continued

care: Clarifying the use of CD4 evaluation in the consensus definition. HIV Med. 2014, 15, 130–134. [CrossRef] [PubMed]
2. Tang, H.; Mao, Y.; Tang, W.; Han, J.; Xu, J.; Li, J. “Late for testing, early for antiretroviral therapy, less likely to die”: Results from a

large HIV cohort study in China, 2006–2014. BMC Infect. Dis. 2018, 18, 272. [CrossRef] [PubMed]
3. Monforte, A.D.; the Icona Foundation Study Group; Cozzi-Lepri, A.; Girardi, E.; Castagna, A.; Mussini, C.; Di Giambenedetto,

S.; Galli, M.; Cassola, G.; Vullo, V.; et al. Late presenters in new HIV diagnoses from an Italian cohort of HIV-infected patients:
Prevalence and clinical outcome. Antivir. Ther. 2011, 16, 1103–1112. [CrossRef] [PubMed]

4. MISAU/INE. Inquérito de Indicadores de Imunização, Malária e HIV/SIDA em Mocambique (IMASIDA) 2015; MISAU/INE: Maputo,
Mozambique, 2019.

5. Antinori, A.; Coenen, T.; Costagiola, D.; Dedes, N.; Ellefson, M.; Gatell, J.; Girardi, E.; Johnson, M.; Kirk, O.; Lundgren, J.; et al.
Late presentation of HIV infection: A consensus definition. HIV Med. 2011, 12, 61–64. [CrossRef] [PubMed]

6. Mukolo, A.; Villegas, R.; Aliyu, M.; Wallston, K.A. Predictors of Late Presentation for HIV Diagnosis: A Literature Review and
Suggested Way Forward. AIDS Behav. 2012, 17, 5–30. [CrossRef] [PubMed]

7. Girardi, E.; Sabin, C.; Monforte, A.D. Late Diagnosis of HIV Infection: Epidemiological Features, Consequences and Strategies to
Encourage Earlier Testing. JAIDS J. Acquir. Immune Defic. Syndr. 2007, 46 (Suppl. S1), S3–S8. [CrossRef]

8. Moreira, A.L.; Fronteira, I.; Augusto, G.F.; Martins, M.R.O. Unmatched Case-Control Study on Late Presentation of HIV Infection
in Santiago, Cape Verde (2004–2011). Int. J. Environ. Res. Public Health 2016, 13, 320. [CrossRef]

9. Gelaw, Y.A.; Senbete, G.H.; Adane, A.A.; Alene, K.A. Determinants of late presentation to HIV/AIDS care in Southern Tigray
Zone, Northern Ethiopia: An institution based case—control study. AIDS Res. Ther. 2015, 12, 40. [CrossRef]

http://doi.org/10.1111/hiv.12088
http://www.ncbi.nlm.nih.gov/pubmed/24024559
http://doi.org/10.1186/s12879-018-3158-x
http://www.ncbi.nlm.nih.gov/pubmed/29895275
http://doi.org/10.3851/IMP1883
http://www.ncbi.nlm.nih.gov/pubmed/22024526
http://doi.org/10.1111/j.1468-1293.2010.00857.x
http://www.ncbi.nlm.nih.gov/pubmed/20561080
http://doi.org/10.1007/s10461-011-0097-6
http://www.ncbi.nlm.nih.gov/pubmed/22218723
http://doi.org/10.1097/01.qai.0000286597.57066.2b
http://doi.org/10.3390/ijerph13030320
http://doi.org/10.1186/s12981-015-0079-2


Int. J. Environ. Res. Public Health 2022, 19, 4568 11 of 12

10. Honge, B.L.; Jespersen, S.; Aunsborg, J.; Mendes, D.V.; Medina, C.; Da Silva, D.; Laursen, A.L.; Erikstrup, C.; Wejse, C.; Hiv,
T.B. High prevalence and excess mortality of late presenters among HIV-1, HIV-2 and HIV-1/2 dually infected patients in
Guinea-Bissau—A cohort study from West Africa. Pan Afr. Med. J. 2016, 25, 40. [CrossRef]

11. Agaba, P.A.; Meloni, S.T.; Sule, H.M.; Agbaji, O.O.; Ekeh, P.N.; Job, G.C.; Nyango, N.; Ugoagwu, P.O.; Imade, G.E.; Idoko, J.A.; et al.
Patients who present late to HIV care and associated risk factors in Nigeria. HIV Med. 2014, 15, 396–405. [CrossRef]

12. Luma, H.N.; Jua, P.; Donfack, O.-T.; Kamdem, F.; Ngouadjeu, E.; Mbatchou, H.B.; Doualla, M.-S.; Mapoure, Y.N. Late presentation
to HIV/AIDS care at the Douala general hospital, Cameroon: Its associated factors, and consequences. BMC Infect. Dis. 2018,
18, 298. [CrossRef] [PubMed]

13. Fomundam, H.N.; Tesfay, A.R.; Mushipe, S.A.; Mosina, M.B.; Boshielo, C.T.; Nyambi, H.T.; Larsen, A.; Cheyip, M.; Getahun,
A.; Pillay, Y. Prevalence and predictors of late presentation for HIV care in South Africa. S. Afr. Med. J. 2017, 107, 1058–1064.
[CrossRef] [PubMed]

14. Sogbanmu, O.O.; Goon, D.T.; Obi, L.C.; Iweriebor, B.C.; Nwodo, U.N.; Ajayi, A.I.; Okoh, A.I. Socio-demographic and clinical
determinants of late presentation among patients newly diagnosed with HIV in the Eastern Cape, South Africa. Medicine 2019,
98, e14664. [CrossRef] [PubMed]

15. Jeong, S.J.; Italiano, C.; Chaiwarith, R.; Ng, O.T.; Vanar, S.; Jiamsakul, A.; Saphonn, V.; Van Nguyen, K.; Kiertiburanakul, S.; Lee,
M.P.; et al. Late Presentation into Care of HIV Disease and Its Associated Factors in Asia: Results of TAHOD. AIDS Res. Hum.
Retrovir. 2016, 32, 255–261. [CrossRef]

16. Ministério da Saúde (MISAU) Direcção Nacional de Saúde Pública (DNSP). Tratamento Antiretroviral e Infeccões Oportunistas do
Adulto, Adolescente, Grávida e Criança; MISAU: Maputo, Mozambique, 2016.

17. Scognamiglio, P.; Chiaradia, G.; De Carli, G.; Giuliani, M.; Mastroianni, C.M.; Barbacci, S.A.; Buonomini, A.R.; Grisetti, S.;
Sampaolesi, A.; Corpolongo, A.; et al. The potential impact of routine testing of individuals with HIV indicator diseases in order
to prevent late HIV diagnosis. BMC Infect. Dis. 2013, 13, 473. [CrossRef]

18. Yombi, J.C.; Jonckheere, S.; Vincent, A.; Wilmes, D.; Vandercam, B.; Belkhir, L. Late presentation for human immunodeficiency
virus HIV diagnosis results of a Belgian single centre. Acta Clin. Belg. 2014, 69, 33–39. [CrossRef]

19. Drain, P.; Losina, E.; Parker, G.; Giddy, J.; Ross, D.; Katz, J.N.; Coleman, S.M.; Bogart, L.M.; Freedberg, K.A.; Walensky, R.P.; et al.
Risk Factors for Late-Stage HIV Disease Presentation at Initial HIV Diagnosis in Durban, South Africa. PLoS ONE 2013, 8, e55305.
[CrossRef]

20. Cheng, W.; Tang, W.; Han, Z.; Tangthanasup, T.M.; Zhong, F.; Qin, F.; Xu, H. Late Presentation of HIV Infection: Prevalence,
Trends, and the Role of HIV Testing Strategies in Guangzhou, China, 2008–2013. BioMed Res. Int. 2016, 2016, 1631878. [CrossRef]

21. Nyika, H.; Mugurungi, O.; Shambira, G.; Gombe, N.T.; Bangure, D.; Mungati, M.; Tshimanga, M. Factors associated with late
presentation for HIV/AIDS care in Harare City, Zimbabwe, 2015. BMC Public Health 2016, 16, 369. [CrossRef]

22. Heath, K.; Levi, J.; Hill, A. The Joint United Nations Programme on HIV/AIDS 95–95–95 targets: Worldwide clinical and cost
benefits of generic manufacture. AIDS 2021, 35, S197–S203. [CrossRef]

23. Maquera-Afaray, J.; Cvetkovlc-Vega, A.; Cárdenas, M.M.; Kälvläinen, H.; Meja, C.R. Diagnóstico tardío y enfermedad avanzada
de vih en pacientes adultos en un hospital de la seguridad social de Perú. Rev. Chil. Infectol. 2016, 33, 20–26. [CrossRef] [PubMed]

24. Rao, S.; Shetty, A.K.; Av, S.; Madi, D.; Unnikrishnan, B. Correlates of Late Presentation to HIV care in a South Indian Cohort. Am.
J. Trop. Med. Hyg. 2018, 99, 1331–1335. [CrossRef] [PubMed]

25. Kigozi, I.M.; Dobkin, L.M.; Martin, J.N.; Geng, E.H.; Muyindike, W.; Emenyonu, N.I.; Bangsberg, D.R.; Hahn, J.A. Late-Disease
Stage at Presentation to an HIV Clinic in the Era of Free Antiretroviral Therapy in Sub-Saharan Africa. JAIDS J. Acquir. Immune
Defic. Syndr. 2009, 52, 280–289. [CrossRef] [PubMed]

26. Darling, K.; Hachfeld, A.; Cavassini, M.; Kirk, O.; Furrer, H.; Wandeler, G. Late presentation to HIV care despite good access to
health services: Current epidemiological trends and how to do better. Swiss Med. Wkly. 2016, 146, w14348. [CrossRef]

27. Kiertiburanakul, S.; Boettiger, D.; Lee, M.P.; Omar, S.F.; Tanuma, J.; Ng, O.T.; Durier, N.; Phanuphak, P.; Ditangco, R.; Chaiwarith,
R.; et al. Trends of CD4 cell count levels at the initiation of antiretroviral therapy over time and factors associated with late
initiation of antiretroviral therapy among Asian HIV-positive patients. J. Int. AIDS Soc. 2014, 17, 18804. [CrossRef]

28. Belay, H.; Alemseged, F.; Angesom, T.; Hintsa, S.; Abay, M. Effect of late HIV diagnosis on HIV-related mortality among adults in
general hospitals of Central Zone Tigray, northern Ethiopia: A retrospective cohort study. HIV/AIDS-Res. Palliat. Care 2017, 9,
187–192. [CrossRef]

29. Zannou, D.M.; Gandaho, P.B.; Azon-Kouanou, A.; Ahouada, C.; Agbodande, K.A.; Wanvoegbe, A.; Akakpo, J.; Houngbe, F. Late
Presentation to Care among People Living with HIV in Cotonou, Benin: A Retrospective Analysis from 2003 to 2014. Open J.
Intern. Med. 2017, 07, 123–134. [CrossRef]

30. Ministério da Saúde (MISAU) Direcção Nacional de Saúde Pública (DNSP). Engajamento dos Homens nos Cuidados de Saúde; MISAU:
Maputo, Mozambique, 2018.

31. Amin, A.; Boothe, M.; Cassimo, M.N.; Duce, P.; Fazito, E.; Gobet, B.; Horth, R.; Nhantumbo, I.; Lara, J.; Manembe, L.; et al.
Distribuição da incidência de infecções por HIV na população de 15 a 49 anos em Moçambique por modo de transmissão; ONUSIDA: Geneva,
Switzerland, 2013.

32. Diaz, A.; Del Romero, J.; Rodriguez, C.; Alastrue, I.; Belda, J.; Bru, F.; Cámara, M.M.; Junquera, M.L.; Sanz, I.; Viloria, L.J.; et al.
Effects of region of birth, educational level and age on late presentation among men who have sex with men newly diagnosed
with HIV in a network of STI/HIV counselling and testing clinics in Spain. Eurosurveillance 2015, 20, 21088. [CrossRef]

http://doi.org/10.11604/pamj.2016.25.40.8329
http://doi.org/10.1111/hiv.12125
http://doi.org/10.1186/s12879-018-3204-8
http://www.ncbi.nlm.nih.gov/pubmed/29970017
http://doi.org/10.7196/SAMJ.2017.v107i12.12358
http://www.ncbi.nlm.nih.gov/pubmed/29262956
http://doi.org/10.1097/MD.0000000000014664
http://www.ncbi.nlm.nih.gov/pubmed/30813211
http://doi.org/10.1089/aid.2015.0058
http://doi.org/10.1186/1471-2334-13-473
http://doi.org/10.1179/0001551213Z.00000000014
http://doi.org/10.1371/journal.pone.0055305
http://doi.org/10.1155/2016/1631878
http://doi.org/10.1186/s12889-016-3044-7
http://doi.org/10.1097/QAD.0000000000002983
http://doi.org/10.4067/S0716-10182016000700003
http://www.ncbi.nlm.nih.gov/pubmed/28453024
http://doi.org/10.4269/ajtmh.18-0386
http://www.ncbi.nlm.nih.gov/pubmed/30226140
http://doi.org/10.1097/QAI.0b013e3181ab6eab
http://www.ncbi.nlm.nih.gov/pubmed/19521248
http://doi.org/10.4414/smw.2016.14348
http://doi.org/10.7448/IAS.17.1.18804
http://doi.org/10.2147/HIV.S141895
http://doi.org/10.4236/ojim.2017.74013
http://doi.org/10.2807/1560-7917.ES2015.20.14.21088


Int. J. Environ. Res. Public Health 2022, 19, 4568 12 of 12

33. Koirala, S.; Deuba, K.; Nampaisan, O.; Marrone, G.; Ekström, A.M. For the CAT-S group Facilitators and barriers for retention
in HIV care between testing and treatment in Asia—A study in Bangladesh, Indonesia, Lao, Nepal, Pakistan, Philippines and
Vietnam. PLoS ONE 2017, 12, e0176914. [CrossRef]

34. Takah, N.F.; Awungafac, G.; Aminde, L.N.; Ali, I.; Ndasi, J.; Njukeng, P. Delayed entry into HIV care after diagnosis in two
specialized care and treatment centres in Cameroon: The influence of CD4 count and WHO staging. BMC Public Health 2016,
16, 529. [CrossRef]

35. Beyene, M.B.; Beyene, H.B. Predictors of Late HIV Diagnosis among Adult People Living with HIV/AIDS Who Undertake an
Initial CD4 T Cell Evaluation, Northern Ethiopia: A Case-Control Study. PLoS ONE 2015, 10, e0140004. [CrossRef]

36. Assen, A.; Molla, F.; Wondimu, A.; Abrha, S.; Melkam, W.; Tadesse, E.; Yilma, Z.; Eticha, T.; Abrha, H.; Workneh, B.D. Late
presentation for diagnosis of HIV infection among HIV positive patients in South Tigray Zone, Ethiopia. BMC Public Health 2016,
16, 558. [CrossRef] [PubMed]

37. Abaynew, Y.; Deribew, A.; Deribe, K. Factors associated with late presentation to HIV/AIDS care in South Wollo Zone Ethiopia:
A case-control study. AIDS Res. Ther. 2011, 8, 8. [CrossRef] [PubMed]

38. Barrington, C.; Knudston, K.; Bailey, O.A.P.; Aguilar, J.M.; Loya-Montiel, M.I.; Morales-Miranda, S. HIV Diagnosis, Linkage
to Care, and Retention among Men Who Have Sex with Men and Transgender Women in Guatemala City. J. Health Care Poor
Underserved 2016, 27, 1745–1760. [CrossRef]

39. Manirankunda, L.; Loos, J.; Alou, T.A.; Colebunders, R.; Nöstlinger, C. “It’s Better Not To know’: Perceived Barriers to HIV
Voluntary Counseling and Testing among Sub-Saharan African Migrants in Belgium. AIDS Educ. Prev. 2009, 21, 582–593.
[CrossRef]

40. Sayles, J.N.; Hays, R.D.; Sarkisian, C.A.; Mahajan, A.P.; Spritzer, K.L.; Cunningham, W.E. Development and Psychometric
Assessment of a Multidimensional Measure of Internalized HIV Stigma in a sample of HIV-positive Adults Jennifer. AIDS Behav.
2008, 12, 748–758. [CrossRef]

41. Horino, T.; Sato, F.; Kato, T.; Hosaka, Y.; Shimizu, A.; Kawano, S.; Hoshina, T.; Nakaharai, K.; Nakazawa, Y.; Yoshikawa, K.; et al.
Associations of HIV testing and late diagnosis at a Japanese university hospital. Clinics 2016, 70, 73–77. [CrossRef]

http://doi.org/10.1371/journal.pone.0176914
http://doi.org/10.1186/s12889-016-3258-8
http://doi.org/10.1371/journal.pone.0140004
http://doi.org/10.1186/s12889-016-3263-y
http://www.ncbi.nlm.nih.gov/pubmed/27405542
http://doi.org/10.1186/1742-6405-8-8
http://www.ncbi.nlm.nih.gov/pubmed/21356115
http://doi.org/10.1353/hpu.2016.0160
http://doi.org/10.1521/aeap.2009.21.6.582
http://doi.org/10.1007/s10461-008-9375-3
http://doi.org/10.6061/clinics/2016(02)04

	Introduction 
	Materials and Methods 
	Study Design 
	Data Collection 
	Data Analysis 
	Ethics Approval 

	Results 
	Discussion 
	Conclusions 
	References

