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Abstract
Objective. To evaluate the prevalence of late HIV diagnosis 
(CD4<200 cell/mm3) in an HIV clinic in Mexico City between 
2001-2008, to assess changes in this prevalence across the 
study period, and to determine the risk factors associated to 
late testing (LT). Materials and methods. Cross-sectional 
analysis including all patients recently diagnosed as HIV. We 
estimated the proportion of LT patients and compared de-
mographic characteristics between those and all other. We 
determine the risk factors associated to LT using logistic re-
gression methods. Results. Sixty one percent of LT patients 
present when are diagnosed for the first time. The prevalence 
did not decrease between 2001 and 2008 (p=0.37). Older age 
(OR: 2.4; 95%CI 1.2-4.7), unemployment (OR: 1.75; 95%CI 
1.12-2.75) and less than nine years of education (OR: 2.44; 
95%CI 1.37-4.33) were independently associated to LT, in a 
multivariate analysis. Conclusions. LT has high prevalence 
in Mexico, this impact on antiretroviral effectiveness and 
perhaps on HIV transmission. Policies for HIV-prevention 
in Mexico need to be modified to reduce LT prevalence 
including more aggressive strategies of testing.
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Resumen
Objetivo. Estimar la prevalencia de diagnóstico tardío (DT) 
(CD4<200 cel/mm3) de VIH en una clínica en la Ciudad de 
México entre 2001 y 2008, evaluar cambios en la prevalencia 
en este periodo y determinar factores de riesgo asociados 
con el DT. Material y métodos. Mediante un estudio 
de cohorte transversal de pacientes de VIH se estimó la 
proporción de pacientes con DT y se compararon sus carac-
terísticas demográficas con pacientes sin DT. Se evaluaron 
los factores de riesgo asociados a DT usando regresión 
logística. Resultados. Se encontró una prevalencia de DT 
de 61%, sin cambios entre 2001-2008 (p=0.37). Mayor edad 
(RM: 2.4; 95%IC 1.2-4.7), desempleo (RM: 1.75; 95%IC 
1.12-2.75) y menos de nueve años de educación (RM: 2.44; 
95%IC 1.37-4.33) fueron independientemente asociados a 
DT. Conclusiones. El DT tiene alta prevalencia en México. 
Esto impacta en la efectividad de tratamiento antirretroviral 
y posiblemente en la transmisión del VIH. Deben dirigirse 
políticas de prevención a reducir el DT mediante estrategias 
agresivas de diagnóstico.

Palabras clave: diagnóstico tardío; VIH; factores de riesgo; 
México
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In recent years a strong tendency towards earlier initia-
tion of highly active antiretroviral therapy (HAART) 

for the treatment of HIV infection has been established 
because of a better outcome in terms of survival and 
AIDS complications.1-5 HAART initiation in advanced 
stages has been associated with increased early mortality, 
costs of care and lower virologic and immunologic ef-
ficacy of therapy.2-3,6 In addition, ARV treatment has now 
been proved a powerful effective tool for prevention of 
transmission.7,8 Therefore, early access to HIV diagnosis 
constitutes a major public health issue. Despite efforts to 
improve the care of people living with HIV, there is still 
a considerably proportion of subjects who seek medical 
attention in a very advanced stage of the disease.9-13

	 In Mexico, free universal access to antiretroviral 
therapy started in 2000.14 However, mortality attributed 
to AIDS related events, has not changed in the last de-
cade15 and late testing could play an important role in the 
lack of decrease in mortality related to HIV infection.16 
Several recent studies in developing countries have 
shown a prevalence of 20 to 40% of late diagnosis (most 
of the studies defined “late testers” as those who pres-
ent with less than 200 CD4 cell counts and/or a history 
of AIDS defining illness).12 There are several reports in 
Latin America regarding the high frequency of late stage 
of disease at diagnosis and initiation of clinical care;16-18 
however, there is a lack of studies identifying the risk 
factors associated with this phenomenon. Therefore, the 
aims of this study were to evaluate the prevalence of 
late HIV diagnosis in our site, to assess changes in this 
prevalence across the study period, and to determine the 
risk factors associated to late diagnosis.

Materials and methods
Study design and population

The source population for this cross-sectional analysis 
was all HIV-infected adults receiving medical care at the 
HIV/AIDS Clinic at the Instituto Nacional de Ciencias 
Médicas y Nutrición Salvador Zubirán (INCMNSZ). 
The INCMNSZ is a tertiary care referral center located 
in Mexico City that provides medical attention to people 
from this urban region and also, different regions of the 
country. Patients included in this analysis were those who 
attended the clinic for the first time between January 2001 
and December 2008, that have been recently diagnosed 
with HIV-infection (defined as those diagnosed in the 
previous 6 months), had a CD4+ T cells measurement at or 
within the previous six months to their admission or have 
had an AIDS defining illness. We used the 6 month period 
inclusion criteria to include only those patients considered 
as true “late-testers” and exclude patients that may have 

had access to HIV testing earlier, but had barriers for access 
to health care. Patients for whom the date of diagnosis of 
HIV infection was missing and those who had more than 
three months of HAART initiation prior their entrance to 
our Clinic, were excluded from the analysis.

Data collection

Patients were identified and information for this analy-
sis was collected using the database of the HIV/AIDS 
Clinic from the INCMNSZ. The HIV/AIDS Clinic has 
been prospectively recording demographic, clinical and 
laboratory information with appropriate dates for all 
patients since 2000, in every medical visit. The database 
is updated routinely. 

Definitions and measurements

Outcome

Patients recently diagnosed with HIV-infection were 
defined as “late testers” (LT) if they presented with an 
AIDS defining event (ADE) according to the CDC stag-
ing criteria19 or developed it in the following six months, 
had an initial CD4+ cell count lower than 200/mm,3 or 
both. Patients considered to be “non-late testers” (NLT) 
were those who were also recently diagnosed as being 
HIV-positive, but did not have an AIDS defining condi-
tion at diagnosis and for the following six months and 
had a CD4+ count >200 cell/mm3 at diagnosis.

Explanatory variables

We collected data on sex, age (categorized in three 
groups: less than 34, 34 to 45, and above 45), risk fac-
tor for transmission (men who have sex with men and 
other), marital status, educational status (categorized in 
two groups: nine years of education or lower or more 
than nine years according to the median years of educa-
tion of the Mexican population), employment status at 
entrance (employed/unemployed), and socioeconomic 
status. The socioeconomic status classification was based 
on an ad hoc institutional system, which ranks patients 
on a scale from 1 (lowest) through 7 (highest) based on 
their ability to pay the hospital fees. This classification 
was further categorized in three groups to simplify the 
analysis [low SES (scale 1 and 2), middle SES (scale 3) 
and high SES (higher than 3) socioeconomic status].

Statistical analysis

We used simple proportions to estimate the proportion 
of patients that were diagnosed as being HIV-infected 
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in advanced stages of the disease (late diagnosis) and 
to describe the distribution of the associated risk factors 
with late testing in the total of patients. To assess whether 
there was any change in the trend of late presentation 
across the study period, we used an univariated logistic 
regression model to test the effect of every calendar year 
on the proportion of LT, between 2001 and 2008. To deter-
mine the risk factors associated with late presentation we 
used a multivariable logistic regression model including 
all variables (sex, age, route of transmission, marital and 
employment status, years of education and year of the 
HIV diagnosis) to estimate the odds ratios (OR) with 95% 
confidence intervals and associated p-values for the as-
sociation between being “late-tester” and the explanatory 
variables, and control for the possible confounding effects 
of these variables. A Type I error probability of 0.05 was 
used as threshold for statistical significance. Statistical 
analyses were performed using STATA version 9.

Results
A total of 1 095 subjects were admitted to the HIV Clinic 
between January 2001 and December 2008. Four hun-
dred and twenty-nine had a diagnosis of HIV infection 
within the last 6 months, and a CD4+ cell determination, 
thus were eligible for the analysis (figure 1). The median 
CD4+ count at entrance was 149 cell/mm3 (IQR: 50-287). 
Most patients were male [n=382 (89%)], their mean age 
was 35 years (range 28-74 years), and had in average 
11.75 years of education (SD+4.06). Sixty-three (15%) 
were married at entrance and 168 (41%) unemployed. 
According to their transmission groups, 278 (65%) were 
classified as Men who have sex with men (MSM). 

Prevalence of late testers

In total 264 (61%) were considered as LT (figure 1). 
Patients were classified as late testers on the following 
grounds: 195 (74%) of them had less than 200 CD4+ cells 
only, 12 (4.5%) of them had an AIDS defining event prior 
or at entrance to care only, and 57 (21.5%) of them had 
both. At the time of diagnosis, late testers in average 
tended to be older, were married in higher proportion, 
have higher rates of unemployment, a lower proportion 
of MSM, lower education and lower socioeconomic sta-
tus when compared with non-late testers (table I).  

Prevalence and Risk factors associated
with LT

There was no change in the proportion of patients de-
fined as LT over time during the period of observation 

Figure 1. Diagram of the eligibility of patients for 
analysis. ADE= AIDS defining event (stage C of the 
CDC criteria). Selection of patients done in Mexico 
City on March-April 2009

Total of patients entering
to the HIV Clinic January 2001
to December 2008 N=1095

Without date of diagnosis
n=54

With date of starting HAART
>3 months before entering

to care (n=5)

>6 months of diagnosis
of HIV infection n=515

N=429
264 (61%) considered LT

252 CD4<200
69 with ADE

57 with ADE & CD4<200

Without CD4 count
n=92

≤ 6 months of  HIV
diagnosis n=521

n=1036

n=1041

(p=0.37) (figure 2). We observed that patients older than 
45 years (p= 0.03), unemployed (p= 0.04), married (p= 
0.04), and having less than nine years of education (p= 
0.001) were at higher odds of late diagnosis that their 
counterparts. We also observed a gradient of decreased 
risk of late diagnosis as socioeconomic status improved 
(p= 0.001 and p= 0.04 for middle and high socioeco-
nomic level). In contrast, having being infected through 
homosexual sex was negatively associated to being a 
late tester (p= 0.04) (table II). However, when we fit a 
multivariable logistic regression model including all 
these variables only being older than 45 years old, being 
unemployed and having less than nine years of educa-
tion were independently associated to late diagnosis of 
HIV infection (table II).
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Discussion
In this cross-sectional study of HIV-infected patients 
entering to health care in an HIV/AIDS Clinic in Mexico 
City, we observed that a high proportion (61%) of the 
patients recently diagnosed with HIV infection, were 
tested in an advanced stage of the disease. Moreover, 
we found that the prevalence of late testers did not de-
crease between 2001 and 2008. Increasing age, low level 
of education and unemployment were independently 
associated to late test of HIV in our clinic. Previous 
reports form high-income countries have observed 
that the proportion of late testers may vary from 10 to 
39% when using a similar definition to ours.10,20-23 The 
prevalence of late diagnosis in developing countries 
seems to be higher, but fewer studies have addressed 
this issue. Reports from Sub-Saharan Africa and Latin 
America have found a higher prevalence of late testers 
than in wealthy countries, but the use of different defini-
tions makes comparisons difficult.18,21,24-29 For instance, 
the prevalence of late testing in Venezuela was 40% as 
defined as stage B or C from the CDC (1993),18 but was 
65% in Haiti defined as those diagnosed with CD4+ cell 
count lower than 350 cells/mL.28 
	 A very important finding of our study is the fact 
that in our center, the tendency of late diagnosis did not 
decrease during the study period. Different cohorts in 
France and the UK reported a similar tendency at the 
beginning of the last decade.20 More recently however, 
in a large cohort of 14 sites in the USA and Canada (NA-

Table I

Demographic characteristics of patients

recently diagnosed as HIV-infected during 2001
to 2008. Analysis done during April-June 2009

in Mexico City

		  LT, N=264	 NLT, N=165	
Risk factor	 N(%)	 N(%)	 p-value

Female	 32(12)	 15(9)	 0.33

Age

	 <34years	 132(50)	 103(62)	

	 34-45years	 87(33)	 44(27)	 0.028

	 >=45years	 45(17)	 18(11)	

Married	 46(17)	 17(10)	 0.04

Unemployed	 111(45)	 57(35)	 0.04

Transmission route

	 No MSM*	 103(39)	 48(29)	 0.04

Education  (≤ 9 years)	 90(34)	 29(17)	 <0.001

Socioeconomic status  

	 Low	 83(31)	 30(18)	

	 Middle	 110(42)	 90(55)	 0.006

	 High	 71(27)	 45(27)	
 
*	MSM is a self-reported characteristic, refers to individuals who acknowled-

ge having had sexual intercourse with men

Proportion of HIV infected patients with late diagnosis (LT) 2001 - 2008
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Figura 2. Proportion of HIV infected patients with late diagnosis along time (2001 to 2008) p=0.37. Analysis 
done in Mexico City on May 2009
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ACCORD), late presentation to care seem to have been 
decreasing between 1997 and 2007, based on the change 
in the median of CD4+ count at presentation to care.29 
The trend in the prevalence of late testing over time has 
not been described before in developing countries. 
	 The relevance of our study can be better under-
stood in the context of the evolution of universal access 
program to ARV drugs in Mexico and its lack impact 
on the AIDS associated mortality at on the population 
level.15 The program of universal free access to ARV 
drugs in Mexico rapidly expanded between 2000 and 

2004, reaching 99% coverage in 2004 and consolidated 
afterwards.30,31 Despite this impressive achievement, 
the mortality attributed to AIDS, has not significantly 
decreased in Mexico since 1996, when it reached its 
peak at 4.7 deaths per 100 000 people.15 There are sev-
eral explanations that may account for this unexpected 
lack of effect on mortality as opposed to what occurred 
in other Latin American countries and elsewhere after 
the scaling-up programs of ARV therapy:27,32 first, an 
increase in the incidence of HIV transmission in previ-
ous years; second, a high proportion of patients starting 

Table II

Univariate and Multivariate analysis of factors associated to late testing.
Analysis done in Mexico City during April-June 2009

Risk factor	 Univariate analysis	 Multivariate analysis

		  Odds ratio	 p-value	 Odds ratio	 p-value

Sex

	 Female	 1		  1	

	 Male	 1.4 (0.7-2.6)	 0.33	 0.5 (0.2-1.2)	 0.12

	

Age

	 <34 years	 1	 -	 1	 -

	 34-45 years	 1.5 (0.9-2.4)	 0.06	 1.6 (0.9-2.6)	 0.06

	 ≥45 years	 1.9 (1.1-3.6)	 0.03	 2.4 (1.2-4.7)	 0.01

Married	 1.8 (1.01-3.3)	 0.04	 1.32 (0.67-2.58)	 0.41

Transmission route

	 MSM	 1		  1

	 no MSM	 1.56 (1.02-2.37)	 0.04	 1.14 (0.67-1.95)	 0.61

Unemployed	 1.53 (1.02-2.30)	 0.04	 1.75 (1.12-2.75)	 0.014

Socioeconomic Status

	 Low	 1	 -	 1	 -

	 Middle	 0.44 (0.27-0.73)	 0.001	 0.65 (0.36-1.15)	 0.137

	 High	 0.57(0.32-0.99)	 0.04	 0.83 (0.41-1.68)	 0.614

Education

	 >9 years	 1		  1

	 ≤ 9years	 2.42(1.51-3.90)	 <0.001	 2.44 (1.37-4.33)	 0.002

Period

	 2001-2002	 1	 -	 1	 -

	 2003-2004	 0.84(0.48-1.48)	 0.56	 0.83 (0.45-1.51)	 0.546

	 2005-2006	 0.68(0.39-1.20)	 0.19	 0.76 (0.42-1.39)	 0.380

	 2007-2008	 0.78(0.43-1.40)	 0.41	 0.61 (0.31-1.19)	 0.151
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treatment at advanced stages of the disease and dying 
shortly after being diagnosed late (even before starting 
treatment); and third, sub-optimal treatment for HIV 
infected patients requiring ARV drugs.
	 In this article, we present evidence that late testing 
may be one factor that has contributed to the lack of 
reduction in AIDS associated mortality after the imple-
mentation of the universal access to ARV program in 
Mexico.15,30 The Mexican guidelines for ARV therapy -as 
opposed to others in low and middle-income countries 
before the 2010 (for instance Argentina, Chile, Peru, 
Colombia and Venezuela among others) recommended 
to start HAART when CD4+ T cell count decrease to 
350 cells/mL or lower.33-38 The latter suggests that de-
layed therapy in our country can be attributed, at least 
partially to late diagnosis. Other factors contributing 
to delayed therapy initiation and lack of decrease in 
mortality are lack of linkage between diagnosis and 
care, which results in a late presentation to medical 
attention.39 

	 Finally, we observed that patients older than 45 
years, unemployed or with an educational level below 
the national median were at increased odds of late 
diagnosis than their counterparts. Older age and lower 
educational level have been previously identified as as-
sociated to late diagnosis11,13,40,41 but not unemployment. 
The interpretation of this finding is difficult, consider-
ing the limitations of the study in terms of design and 
data collection methods. Employment status could well 
indicate both a lack of access to health care services and 
explain the delayed in diagnosis or be the result of a 
severe, disabling disease. Other variables associated to 
late diagnosis in this study (being married, having a low 
socioeconomic status, heterosexuals and being a man not 
having reported to have had sex with other man) have 
also been observed previously to be associated to late 
diagnosis and as discussed by previous authors associ-
ated to perceptions of not being at risk of infection.13,42

	 The HIV/AIDS epidemic in Mexico is concentrated 
among MSM and male sex workers. Other groups 
considered at risk are Injecting Drug users (IDUs) and 
female sex workers.43 Accordingly, HIV prevention 
campaigns carried out by the Mexican Ministry of 
Health in recent years have targeted all these groups 
and the response plan to prevent and control HIV 
in Mexico for 2007-2012 focus its effort, in terms of 
VCT programs, in “high-risk” populations43 follow-
ing the recommendations by the WHO/UNAIDS for 
regions with concentrated epidemics.44 In this study, 
we observed that people not traditionally considered 
at “high-risk” for HIV, as mentioned earlier were at 
increased risk of being diagnosed at advanced stages of 
the disease. Furthermore, we also observed that those 

men who reported not having had sex with men were 
also at increased risk of late diagnosis, even though in 
the multivariate analysis this variable lost statistical 
significance (OR: 1.14; 95%CI 0.67-1.95). In our view, this 
finding is also worthy of further consideration due to its 
probable implications for HIV-testing policies. First, an 
unintended consequence of the success story of preven-
tion campaigns in Mexico might have been the excess of 
morbidity and mortality imposed on those that are not 
considered at risk, by excluding them from awareness 
campaigns. Other contributing factors can be associated 
to social vulnerability and reflect the barriers to timely 
access to testing and care as low education, older age and 
unemployment were all independently associated to an 
increase odds of late diagnosis, as it has been observed 
in other reports from developed countries.11,13,31,45-49 
Another explanation for this finding worth considering, 
is that it may have resulted as a bias arising from under 
self-reporting of homosexual sexual intercourse among 
men not identified themselves as “gay” or “homosexu-
al”, but nonetheless, at risk. In recent years, vulnerable 
groups at increased risk of HIV-infection, such as prison 
inmates, migrants and others have been identified in 
Mexico, and even though the routes of transmission 
have not been clearly identified, sex with other men is 
thought to play at least some role.43,50-51 In any case, the 
expansion of voluntary counseling and testing services 
to wider sectors of the population would solve any of the 
problems over which we speculate here. Another factor 
worth considering as a contributor to delayed testing is 
the legal requirement of written and signed informed 
consent for all HIV-tests except for screening in blood 
banks and pregnant women.52 
	 Our results support the need of reconsidering the 
current prevention strategies and expanding early access 
to voluntary counseling and testing to other subgroups 
of the population not traditionally considered at risk or 
even to the general population in order to prevent the 
potential harmful consequences of late HAART initia-
tion. Also we need to implement better strategies to have 
recently diagnosed patients enter into care in a smooth 
and expeditious manner. The Mexican health system 
currently does not facilitate this transition because many 
centers still wait for confirmation of HIV infection with 
Western Blot before initiating antiretroviral therapy,52 
which may take one or two additional months. The 
implementation of policies similar to the CDCs recom-
mendation of offering HIV-testing to all people 13–64 
years of age in clinical care settings may contribute to 
this purpose.53 The implementation of universal testing 
would improve the clinical outcome of subjects receiving 
earlier ARV treatment,2-4 and in a large scale prevent 
transmission of HIV.54,55  
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	 These findings need to be corroborated by infor-
mation from other centers, multisite studies or both, 
as one of the limitations of our study is that it was 
conducted in a single, tertiary care, referral center in a 
large urban area. The population cared for in our insti-
tution, is unlikely to be representative of the Mexican 
population seeking health care services and different 
mechanism of selection bias may have operated in both 
directions. Other limitations of the study arise from its 
retrospective design. We have tried to limit the bias 
and measurement error that collecting retrospective 
information carries by including only incident cases 
and clearly defining our outcome of interest. However, 
as the collection of the data for independent variables is 
based on clinical charts, our capacity to explore barriers 
for an early diagnosis in our population is limited. For 
example, in a recent study in an HIV/AIDS clinic in 
Tijuana HIV infected patients with late diagnosis were 
interviewed to identify the associated risk factors associ-
ated and variables not collected in clinical charts such 
as the preference of not knowing to be infected due to 
stigma; exposure to peers engaging in high-risk sexual 
behavior had a stronger correlation with late diagnosis 
than demographic information commonly collected 
for clinical purposes.56 Recent findings of our group 
in this population seem to corroborate that stigma and 
psychological characteristics have an important role in 
the decision to delay HIV testing.57

	 In conclusion, in our center, late diagnosis is the 
most common presentation to clinical care and the 
frequency of this phenomenon has not changed in the 
past eight years. The independent risk factors associated 
with late-diagnosis were older age, low level of educa-
tion and being unemployed at entrance, as reported in 
other cohorts and not belonging to “high-risk” groups. 
Even though more research is needed to corroborate 
our data, our initial findings points out to the need to 
make HIV-testing widely available and less restrictive in 
Mexico. We propose that the current focalized and limit-
ing HIV-testing policies in Mexico need to be revised.
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