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• Andrea González-Rodrı́guez3

•
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Abstract Late diagnosis of HIV remains a public health

issue in Mexico. Most national programs target high-risk

groups, not including women. More data on factors associ-

ated with late diagnosis and access to care in women are

needed. In 2012–2013, Mexican women recently diagnosed

with HIV were interviewed. Socio-cultural background,

household-dynamics and clinical data were collected. Of

301 women, 49 % had \200 CD4 cells/mm3, 8 % were

illiterate, 31 % had only primary school. Physical/sexual

violence was reported by 47/30 %; 75 % acquired HIV from

their stable partners. Prenatal HIV screening was not offered

in 61 %; 40 % attended consultation for HIV-related

symptoms without being tested for HIV. Seeking medical

care C3 times before diagnosis was associated with baseline

CD4 \200 cells/mm3 (adjusted OR 3.74, 95 % CI

1.88–7.45, p\ 0.001). There were missed opportunities

during prenatal screening and when symptomatic women

seeked medical care. Primary care needs to be improved and

new strategies implemented for early diagnosis in women.

Resumen El diagnóstico tardı́o del VIH es un problema de

salud pública en México. Los programas nacionales se

enfocan principalmente a grupos de alto riesgo que no

incluyen mujeres. Falta información sobre los factores aso-

ciados al diagnóstico de VIH y acceso a atención médica en

las mujeres. En 2012–2013 se entrevistaron mujeres con VIH

recién diagnosticado. De 301 mujeres, 49 % tuvo\200

CD4, 8 % eran analfabetas, 31 % solo habı́an cursado la

primaria; 47/30 % reportaron violencia fı́sica/sexual; 75 %

adquirieron VIH por su pareja estable. En 61 % no hubo

escrutinio prenatal; 40 % acudieron a consulta por sı́ntomas

relacionados a VIH sin diagnosticarse. Acudir a consulta C3

veces antes del diagnóstico se asoció con CD4 basales\200

células/mm3 (RM ajustada 3.74, IC 95 % 1.88–7.45,
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p\ 0.001). Hubo oportunidades perdidas de diagnóstico

durante la atención prenatal y en mujeres sintomáticas. Es

necesario mejorar la atención primaria e implementar nuevas

estrategias para el diagnóstico temprano en mujeres.

Keywords HIV-infected Mexican women � Vulnerability

of women � Missed diagnostic opportunities � Late

diagnosis

Introduction

In Mexico, HIV is a concentrated epidemic driven by men

who have sex with men (MSM), who represent 70 % of the

people infected. The national prevalence in the adult popu-

lation is 0.3 % [1]; in MSM, it reaches 17 % [2]. As in many

countries, late stage diagnosis remains an important issue in

Mexico for men and women, since almost 60 % of HIV-

infected individuals are detected with a CD4 count of less

than 200 [3]. This highlights deficiencies in access to care and

the need to implement better screening strategies [4]. Many

barriers for access to care and early detection have been

recognized in different countries, including low socioeco-

nomic status, low educational level, indigenous ethnicity and

lack of risk perception [5–7]. Late diagnosis is also the con-

sequence of missed diagnostic opportunities: patients with

HIV frequently attend health care centres many times prior to

their diagnosis. These contacts with health facilities could

have favoured an earlier detection had the HIV test been

offered [8–10]. One study reported that missed diagnostic

opportunities were more frequent in women than in men [11].

Women account for approximately 20 % of new cases

of HIV infection in Mexico. Although this proportion has

remained fairly stable in the last 5 years [12], the fre-

quency of heterosexual transmission tends to increase,

which directly affects the risk of infection in women; the

ratio of infected men to women has decreased from over

1:13 at the beginning of the epidemic, to less than 1:4 in

many rural areas of the country in recent years [12, 13].

Social and epidemiological data focusing on Mexican

women recently diagnosed with HIV are scarce [14, 15].

Due to the nature of the epidemic, most of the research and

the interventions have focused on high-risk groups such as

female sex workers or drug users mainly in the Northern

Mexican border region [14–17]. These high-risk popula-

tions have specific dynamics of transmission, with higher

HIV prevalence (up to 15 % in sex workers) [12], multiple

partners and more frequent risky behaviours, that cannot be

generalized to the overall women population. The women

who do not belong to high-risk groups are usually married,

have fewer sexual partners [16, 18] and their major risk

factor is their stable partner. Although they have a much

lower prevalence of HIV (less than 0.1 %), they represent,

in absolute numbers, the majority of women infected with

HIV in Mexico.

National prevention programs do not generally target

women who are considered to be at low risk. Pregnancy is

the only context in which women are included in a public

official screening program in the country. However, despite

being required by a national norm since 2001 in Mexico,

prenatal HIV test coverage remains low [9, 15, 19–21]. The

failure to offer an HIV test during pregnancy leads to late

diagnosis, which results in clinical, economic and emo-

tional consequences [4]. In qualitative studies conducted in

Mexico to investigate how women infected with HIV cope

with their diagnosis, women reported fear, social isolation

and stigma, as well as guilt for having infected their off-

spring [9, 22]. Late diagnosis and missed diagnostic

opportunities are also a failure to prevent mother to child

transmission that needs to be addressed.

This urges a re-evaluation of prevention and detection

strategies for women and stresses the relevance of gather-

ing more recent information on their sociological and

demographic background. The national institution for HIV

care and prevention (CENSIDA), as well as the National

agency for women (INMUJERES) [16], are trying to

understand the factors that could contribute to the vulner-

ability of women to acquiring HIV and that favour the

spread of the epidemic among Mexican women, such as

gender-based inequalities, intimate partner violence and

economic dependency, which are recognized factors asso-

ciated with the HIV epidemic in women and with late

diagnosis [6, 13, 15, 18]. There is a need to increase the

attention given to HIV among women [23], but further

investigation on the context is required. The data available

on the role of medical services in HIV testing is also

insufficient. Knowing the circumstances in which women

are diagnosed and the factors associated with late diagnosis

would allow us to identify possible targets for intervention

to improve early detection in this group.

The aim of this study was to describe, in a sample of

Mexican women recently diagnosed with HIV, the clinical

stage and circumstances of diagnosis, the factors poten-

tially associated with increased vulnerability to HIV

infection, and the role of the health-care system in pro-

moting HIV diagnosis and screening in this population.

Methods

Study Participants

Between August 2012 and August 2013, a quantitative ques-

tionnaire was applied through face-to-face structured inter-

views to Mexican-born women older than 18 years of age who

had been diagnosed with HIV infection between 2009 and
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2013 at four HIV clinics in different states of the country.

Women infected at birth were not included. All women

attending the centres for regular clinic visits or for drug pick up

who fulfilled the inclusion criteria were invited to participate.

Characteristics of HIV Centres

All the HIV clinics included in this study are part of the

public sector. Two of the centres are located in Mexico

City, one in Puebla and one in Oaxaca. Mexico City has the

highest proportion of HIV cases (20 %) in the country. In

Mexico City, the ‘‘Clı́nica Especializada Condesa (CEC)’’

is an ambulatory HIV referral centre intended for people

without social security that provides service, at no cost, to

9000 active patients, mostly MSM. Women represent 11 %

of all active patients of this clinic. The other centre in

Mexico City is part of the Instituto Nacional de Ciencias

Médicas y Nutrición Salvador Zubirán (INCMNSZ), a

tertiary care facility that provides care for 1500 HIV pos-

itive patients, 12 % of whom are women. In Puebla and

Oaxaca, participants were recruited in the ambulatory care

centres for HIV called CAPASITS (Centros Ambulatorios

de Prevención y Atención en SIDA e ITS), which are also

free of charge. Oaxaca is considered one of the poorest

states in the country (Growth domestic product is 50 % of

the national average) [24], with a high proportion of rural

population scattered in small villages and a high proportion

of indigenous groups. It was the fifth state with the highest

number of HIV cases in 2014. The CAPASITS of Oaxaca

follows 1932 active patients, 26 % of whom are women.

The centre in Puebla has 2232 active patients, 24.4 % of

them women. Puebla is also a state with a high proportion

of rural population and a high burden of HIV (the 6th state

with the higher proportion of prevalent cases).

Procedures and Measurement

All women attending the centres for regular clinic visits or

for drug pick-up who fulfilled the inclusion criteria were

invited to participate. Written informed consent was

obtained from all of them. A questionnaire containing five

main topics was applied: cultural and socio-demographic

characteristics (including domestic violence and sexual

abuse), medical history (including sexual risk behaviour),

circumstances of diagnosis, access to medical care and HIV

knowledge (including condom use). Domestic violence

was defined as present if the women reported having

experienced any physical violence at home at any time,

regardless of the aggressor. As for sexual abuse, the women

were asked if they had ever suffered from any kind of

sexual abuse, at any age and regardless of the aggressor.

The questionnaire consisted of 88 items, replicating a

detailed medical history. It was elaborated specially for the

study and was previously reviewed by a committee of five

physicians, experts in HIV. The questionnaire was piloted by

applying it to 15 women (not included in the study and

diagnosed before 2009) in order to ensure its understand-

ability and to evaluate its acceptability by women. Correc-

tions were made and questions were adjusted according to

the feedback provided by the women in the pilot study.

Clinical and demographic data were obtained from the

medical files of the women, including clinical stage at

diagnosis, CD4 count, AIDS-defining illnesses, comorbidi-

ties, co-infections and sexually transmitted diseases (STD).

Statistical Analysis

Descriptive frequencies are reported as percentages, and as

measures of central tendency and variation. We used the

median and range, since the data were skewed to the right and

not normally distributed. Statistical analysis was done with

STATA 12.0. For hypothesis testing, a Mann–Whitney U

test was used for quantitative variables as a non-parametric

test in cases of non-normal distribution. The v2 test was used

for categorical variables. The Kruskal–Wallis test was used

for comparison between more than two groups. Late diag-

nosis was defined as a baseline CD4 count of less than

200 cells/mm3. To evaluate variables associated with late

diagnosis in the multivariate analysis, a logistic regression

was performed, including in the model all variables for

which the crude analysis had shown evidence of an associ-

ation (defined by p\ 0.05), plus any other variable that was

considered important enough to be included.

Institutional Review Board

The institutional review board of the four clinics reviewed

and approved the study. Before starting the interview, the

interviewer reviewed the informed consent with each

woman to ensure they understood the confidentiality and

anonymity of their statements and their freedom to with-

draw from the study at any time. Due to the sensitive nature

of some of the topics included in the questionnaires (e.g.

violence and sexual abuse), every woman was offered the

possibility of being referred to legal counselling and psy-

chological support. Psychologists as well as legal and

human rights organisms were identified in each centre to

refer the participants if necessary.

Results

Three hundred and thirty one women were invited to par-

ticipate; 61 refused to be interviewed and 301 were

included in the analysis: 94 (31 %) from CEC, 58 (19.5 %)

from INCMNSZ, 100 (33 %) from Oaxaca and 49
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(16.5 %) from Puebla. Some women (31) accepted only

that their medical file be reviewed but not the interview,

most of them stating that they had no time to participate. In

total, 270 women were interviewed. Thus, some results

include data only from the medical file review, and the

entire sample is included only when information could be

obtained both from the medical files (clinical and demo-

graphic information) and the interviews. Most women

(95 %) were born in seven states with the highest rates of

HIV infection in the country (Hidalgo, Guerrero, Veracruz,

Estado de México, and the three states in which the study

was conducted: Mexico City, Puebla and Oaxaca).

Differences Between States

Women were diagnosed at younger age in Puebla and

Oaxaca, compared to Mexico City. There were no differ-

ences in the number of pregnancies, age at first pregnancy,

or level of education. Indigenous-speaking women repre-

sented 25 % of the sample in Oaxaca, 9.5 % in Mexico

City, and 4 % in Puebla. Only two of these women did not

speak Spanish, and thus the interview was done with a

translator, which in both cases was the women’s offspring.

Translators are sometimes available in reference centres in

rural areas, but no translator was assigned for the study. In

Mexico City, there was a larger proportion of women with

history of substance abuse, paid sex and sexual abuse

(Table 1). The CD4 count at diagnosis was higher in

Oaxaca (294 cells/mm3) than in other states (111 in

INSCMNSZ and 194 in Puebla, Kwallis test, v2 = 26.3,

p\ 0.001). Women had more frequently been diagnosed

through pregnancy in Oaxaca. Moreover, women from

Oaxaca and Puebla tended to have been diagnosed more

frequently in recent years (72 % of the women interviewed

in Oaxaca and 83 % of women from Puebla were diag-

nosed after 2011, compared to 36.5 % of the women from

INCMNSZ, and 53 % of the women from CEC). There

were no differences between centres regarding medical

care prior to HIV diagnosis.

Circumstances of Diagnosis and Clinical Stage

Seventy five percent of the women stated that they had

acquired HIV through their stable partners. The reason for

taking the HIV test was because a partner or an offspring

had been diagnosed with HIV in 38 % of the cases (33 %

the partner and 5 % the offspring). In 35 % of the women,

HIV testing and diagnosis were prompted by the presence

of HIV-related symptoms. Only 10 % of the cases were

diagnosed through the pregnancy screening program. The

median age at HIV detection was 32 years. The median

CD4 count at diagnosis was 203 cells/mm3; 49 % had less

than 200 CD4 cells/mm3, 27.5 % had an AIDS-defining

event at the time of HIV diagnosis, and 33 % an STD

infection, mainly with human papilloma virus (HPV).

Hepatitis B or C co-infections were observed in 6 women

(2 %). At least one comorbidity was reported in 21 % of

the cases, more frequently dyslipidemia (14 %), systemic

arterial hypertension (4 %) and diabetes mellitus (5 %).

Socioeconomic Factors

In general, participants had a low level of education: 8 %

of the women were illiterate, 31 % had primary school as

the highest level, and only 30 % had studied beyond sec-

ondary school; 14 % of the women (most of them from

Oaxaca) spoke an indigenous language.

The social context of the women is shown in Table 2.

Domestic violence was reported by 47 % of the women,

and sexual abuse by 30 %. In both cases, the first aggressor

was a stable partner (current or past). History of impris-

onment, illicit substance abuse, or alcohol-related problems

were reported by 4, 11 and 11 % of the women respec-

tively. Twenty-five women (9 %) reported having sex for

money more than once.

The median age at sexual initiation was 17 years, and

almost a third of the women had their first pregnancy

during their teens (Table 2). Regarding condom use, 66 %

had never or almost never used a condom prior to their

diagnosis. Fifty three percent of the women did not have a

regular job. The monthly average income was less than 500

USD for 94 % of the women.

Medical and Prenatal Care

Forty percent of the women had sought medical care prior

to diagnosis for symptoms such as fever, diarrhoea, weight

loss, oral candidiasis, or herpes; 66 % of them had contact

with the medical system for these symptoms more than

three times before being tested for HIV. Furthermore,

almost 70 % of the women diagnosed through symptoms

had sought medical care prior to their diagnosis. As for

prenatal care, 90.5 % of women had been pregnant, and

71 % had received prenatal care during all their pregnan-

cies. Still, 61 % stated they were not offered an HIV test

during any of their pregnancies.

Variables Associated with Low CD4 Count

at Diagnosis

Univariate Analysis

The crude analysis showed strong evidence of an associa-

tion between the circumstances of diagnosis and a higher

baseline CD4 count (Kwallis test, v2 = 41.16, p\ 0.001):

women diagnosed with HIV-related symptoms had a lower
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CD4 count than women diagnosed during pregnancy (108

vs. 322 cells/mm3) (Fig. 1). Younger age at diagnosis

(\30 years) was associated with a higher baseline CD4

count (64 % had C200 cells/mm3 compared to 44 % in

women[30 years (OR 2.32, CI 95 % 1.38–3.89,

v2 = 10.9, p = 0.001). Women who sought medical care

for HIV-related symptoms 3 or more times without being

offered an HIV test had a lower CD4 count at diagnosis

compared to women who attended less than three visits.

The more health care visits they had attended without being

tested, the lower the CD4 count at diagnosis, (Kwallis test,

v2 = 41.3, p\ 0.001) (Fig. 2). We also found, as men-

tioned previously, an association between the centre of

inclusion and the level of baseline CD4. The year of

diagnosis was not associated with a low CD4 count.

Having experienced physical or sexual violence,

speaking an indigenous language, having low education or

being younger at first pregnancy were not associated with a

lower baseline CD4 count. However, women who experi-

enced physical violence were more frequently diagnosed

through symptoms and when they were older than 40 years

of age (OR 1.88, CI 95 % 1.12–3.15, v2 = 6, p = 0.014

and OR 2.42 CI 95 % 1.33–4.43, v2 = 8.9, p = 0.003,

respectively). There was no association between the year of

diagnosis and late stage diagnosis.

Table 1 Socio-demographic and clinical characteristics by centre

CEC INCMNSZ Oaxaca Puebla v2 value p value

Age at diagnosis\30 years, n (%) 29 (30.8) 20 (34.5) 48 (48) 24 (49) 8.3 0.04a

Year of HIV diagnosis C 2011, n(%) 50 (52) 21 (36) 72 (72) 36 (84) 31.7 \0.001a

Speaks or understands indigenous language, n (%) 8 (9.6) 4 (9.5) 25 (25.2) 2 (4.2) 15.9 0.001a

Number of sexual partners, median (range) 3 (1–300) 2 (1–40) 2 (1–99) 2 (1–45) 9.9 0.018b

History of paid sex, n (%) 12 (14.8) 1 (2.5) 9 (9.3) 4 (8.3) 4.9 0.18a

History of illicit substance consumption, n (%) 16 (18.8) 5 (9.4) 7 (7.2) 3 (6.12) 8.1 0.044a

History of sexual abuse, n (%) 32 (39) 14 (36) 20 (21) 12 (25.5) 7.9 0.047a

Baseline CD4 count, median (range) 217 (3–1341) 111 (1–913) 298 (14–1138) 194 (6–929) 26.3 \0.001b

Reasons for diagnosis, n (%) 12.4

Recently diagnosed relative 34 (42.5) 14 (35) 36 (36.3) 16 (33.3)

Symptoms 26 (32.5) 19 (47.5) 31 (31.3) 19 (39.6)

Pregnancy 8 (10) 1 (2.5) 16 (16.2) 4 (10.9) 0.41a,c

Previous medical contact 31 (37.8) 17 (42.5) 44 (44.9) 15 (31.2) 2.8 0.43a

a v2 test
b Kwallis test
c There were statistical differences when comparing Oaxaca to INCMNSZ, for diagnosis through pregnancy (OR 0.13, CI 95 % 0.016–1.09,

v2 = 4.9, p = 0.02)

Table 2 Social context of women

History of physical violence, n (%) 126 (47)

History of sexual abuse, n (%) 78 (30)

Current or past illicit drug consumption, n (%) 31 (10.8)

History of alcohol related problems, n (%) 33 (11.5)

History of jail time, n (%) 11 (4)

Previous living at the USA or border, n (%) 16 (6)

History of paid sex more than once, n (%) 25 (9.4)

Age at sexual initiation, median (range) 17 (10–31)

Number of pregnancies, median (range) 2 (0–13)

Number of sexual partners, median (range) 2 (1–300)

Age at first pregnancy, median (range) 20 (12–38)

First pregnancy before 18 years old, n(%) 63 (28.5)

Fig. 1 Baseline CD4 count according to the circumstances of

diagnosis. Asterisk others include checkup, blood donation, non-

medical recommendations, women suspicion
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Multivariate Analysis

All the variables that were associated with late diagnosis in

the crude analysis were included in the multivariate model:

age at diagnosis, diagnosis through pregnancy, medical

contact prior to diagnosis and site of inclusion. The year of

diagnosis was also included, since there was an increase in

diagnosis through pregnancy in recent years (5 % before

2011 and 14 % afterwards, v2 = 4.7, p = 0.031), and to

account for other potential confounders associated with

time that had not been measured. After adjusting for those

variables in the logistic regression, there remained strong

evidence of an association between seeking medical care

prior to diagnosis and having a low baseline CD4 count.

The women who sought medical care for HIV-related

symptoms 3 or more times were almost 4 times more likely

to be diagnosed with a CD4 count of less than 200 com-

pared to women who sought medical care less than 3 times

(adjusted OR 3.75, CI 95 % 1.88–7.45, Wald test,

Z = 3.77, p\ 0.001). There was also weak evidence of an

association between age at diagnosis and late diagnosis

after controlling for the other variables (adjusted OR 1.79,

CI 95 % 0.98–3.27, Wald test, Z = 1.9, p = 0.057)

(Table 3).

Discussion

Almost half of the women in this sample were diagnosed

with a CD4 count of less than 200, which is the usual cut-

off value for late stage diagnosis, since it is associated with

an increased frequency of opportunistic infections and

mortality, a poorer response to treatment and worse

Fig. 2 Baseline CD4 count according to the number of medical

contacts previous to diagnosis

Table 3 Variables associated

to low baseline CD4 count in

the multiple logistic regression

CD4\200 CD4 C 200 Crude odds ratio (OR)a Adjusted odds ratio (OR)b

OR (CI 95 %) p OR (CI 95 %) p

Number of medical visits prior to diagnosis (n = 236)

0–2 69 (39.4) 106 (60.6) 1 1

3 or more 44 (72.1) 17 (27.9) 3.97 (2.1–7.5) \0.001 3.75 (1.88–7.45) \0.001

Age at diagnosis, (n = 270)

\30 years 38 (36.5) 66 (63.5) 1 1

C30 years 95 (57.3) 71 (42.8) 2.32 (1.4–3.8) 0.001 1.79 (0.98–3.27) 0.057

Diagnosis during pregnancy (n = 240)

Yes 5 (25) 15 (75) 1 1

No 111 (50.4) 109 (49.6) 3 (1.07–8.6) 0.02 1.47 (0.475–4.5) 0.5

Centre of inclusion (n = 270)

CEC 41 (48) 44 (52) 1 1

INCMNSZ 38 (74.5) 13 (25.5) 3.14 (1.42–6.91) 0.003 7.16 (2.50–20.49) \0.001

Oaxaca 33 (35.5) 60 (64.5) 0.59 (0.32–1.08) 0.09 0.68 (0.34 –1.36) 0.27

Puebla 21 (51) 20 (49) 1.13 (0.53–2.39) 0.75 1.29 (0.55–3.03) 0.57

Year of diagnosis: (n = 270)

\2011 45 (45) 55 (55) 1 1

C2011 88 (52) 82 (48) 1.31(0.8–2.16) 0.28 1.5 (0.78–2.89) 0.2

a All the statistical tests for the crude association were done with the v2 test
b Logistic regression model adjusted for age at diagnosis, diagnosis during pregnancy, number of medical

visits, centre of inclusion and year of diagnosis

CEC Clı́nica especializada Condesa, INCMNSZ Instituto Nacional de Ciencias Médicas y Nutrición Sal-

vador Zubirán
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prognosis [4]. This is not exclusive of women, as recent

reports describe late diagnosis in almost 60 % of the

Mexican population infected with HIV, including men

[25]. Many studies, even in developed countries, show a

significant proportion of late diagnosis, usually related to

variables such as age, gender, foreign origin and education

level, amongst others. Late diagnosis has been associated

with increased morbidity and mortality, and remains a

preventable cause of HIV-related morbidity in the era of

universal HAART access [4].

In our sample, late diagnosis was the result of missed

diagnostic opportunities due to two main scenarios: the first

scenario is the failure to offer an HIV test to women

attending prenatal care. The second scenario is the failure

to offer an HIV test even to women who were using

medical services due to symptoms that should have

prompted a test. The fact that the small group of women

diagnosed during pregnancy had higher CD4 counts at

diagnosis reflects the consequences of missing diagnostic

opportunities and evidences the benefits of screening.

With respect to the first scenario, offering an HIV test is

mandatory during pregnancy in Mexico [21], and yet, two

decades after the first study demonstrated that prenatal

testing is the most efficient measure to prevent HIV

transmission to children, the proportion of pregnant women

tested for HIV is still low [9, 15, 19, 20]. In our sample,

61 % of the women reported they had never been offered

an HIV test during any of their pregnancies. In fact, in 12

women, HIV testing was prompted by a diagnosis of HIV

in their children, which confirms the failure to detect the

disease during prenatal care. The results of national reports

about prenatal coverage tend to vary. The results of this

study are similar to what was reported by CENSIDA

(National Centre for Prevention and control of AIDS) in

2011, when coverage was 34 % [26], but are a little higher

than what was reported by a national health survey carried

out in 2012, when 54 % of registered pregnant women

were offered an HIV test [19]. It is also estimated that in

2014, 121 cases of HIV infection due to perinatal trans-

mission were detected [27]. The absence of prenatal testing

keeps occurring despite the fact that many reports have

shown a high rate of acceptance of HIV testing among

Mexican women [28–30]. The low coverage of HIV testing

seems to be more related to the failure of offering the tests

than to women declining to take them, evidencing defi-

ciencies in the programs designed to prevent mother to

child transmission in the country, an important public

health issue that needs to be addressed. The national

institutions for HIV care and prevention (CENSIDA) have

tried to emphasize this issue in recent years, and improving

coverage of prenatal HIV testing is an important target at a

national level.

Since there are limited opportunities for HIV testing in

women, determining other opportunities to offer an HIV

test to women could be another useful strategy. In a ret-

rospective study in South Carolina, Duffus et al. [10]

analysed all medical contacts recorded in databases of

women diagnosed with HIV and found that 73 % had

previously visited a health-care facility, during a period

when it was assumed that they were already HIV-positive,

without being offered an HIV test. Half of these women

were late testers and most of them were older women

beyond reproductive age who could not take advantage of

the only established routine screening programs for women

(during prenatal care). The authors concluded that other

testing strategies should be implemented in order to include

women not belonging to the groups traditionally perceived

as being at risk; these alternative strategies could be based

on STD family planning and cervical cancer screening

clinics. This recommendation was also highlighted in

another retrospective study in North Carolina that found

that men were three times more likely to be diagnosed in

their first contact with health care than women. One of the

possible explanations suggested by the author is that

women tend to have more regular medical contacts through

gynaecological services, which are not used for testing. In

our study, we found that an STD was detected in 40 % of

the women at diagnosis, mainly HPV (72.6 %). This seems

a good opportunity to offer an HIV test, since cervical

cancer screening clinics are major points of contact with

the medical system for women.

Another possible explanation of the increase in missed

diagnostic opportunities for women attending health care

centres compared to men, is that it might be easier for men to

be offered an HIV test when attending a health centre due to

stereotyped definitions of risk [11]. Although marriage has

been reported as one of the main risk factors for HIV infec-

tion in women [16, 18], they do not fit into the high-risk

profiles defined for a concentrated epidemic. The majority of

women in our sample had few partners and 75 % were

infected by their stable partners; hence, most of the women in

this sample would be considered as a low-risk group. This

lack of risk perception among health care providers results in

women attending health care centres several times for

symptoms that should prompt an HIV test, delaying the

diagnosis at the primary care level, with important clinical

and prognostic implications. This leads to the second sce-

nario considered in this study, in which 40 % of the women

attended health care centre for HIV-related symptoms

without being offered an HIV test, and in which an increasing

number of medical contacts is associated with an increased

risk of late diagnosis. Expanding HIV screening to avoid

depending on pre-established risk profiles for decision-

making could be a way to address this issue.
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Regarding the association of socio-economic determi-

nants with HIV, there were some factors in the study that

could contribute to increase the vulnerability of women to

HIV. The women in our sample had a low socioeconomic

level (including low education levels and low monthly

income), high prevalence of physical and sexual abuse,

young age at first pregnancy and low condom use. If we

make a comparison with national data from a demographic

survey (INEGI) [31], some of these factors seem to reflect

the general conditions of the population: the prevalence of

illiteracy found by us (8 %) is similar to the one reported

for women at national level (7 %) in 2010 [31]. Moreover,

in that year, 35 % of the population had primary school as

the highest level of studies (compared to 30 % in this

study). We also found a lower monthly average income

compared to the national data: in 2012, 58 % of the pop-

ulation included in the national survey earned less than 500

USD a month, compared to 94 % in this sample [24]. Early

pregnancies were also more frequent in our sample than at

the national level: in 2013, INEGI reported 19.4 % of

mothers with less than 20 years of age, compared to 41 %

in our sample.

Regarding violence, national surveys report a preva-

lence of physical violence ranging from 40 to 60 % in

women (we report 47 % in this study) [24, 32]. However,

there was a higher prevalence of sexual abuse (30 %) in

our group of women compared to the national surveys

(17 %). Other studies have shown the negative impact of

sexual violence on the adoption of protective behaviours,

such as condom negotiation, HIV disclosure to the partner

and seeking health care, which, in turn, has an effect on the

incidence of HIV. Previous reports have shown that inti-

mate partner violence is associated with a higher incidence

of HIV infection [6], and also that HIV disclosure gener-

ates violence, not only in the family but also in the health

system: in a survey with 80 women with HIV from dif-

ferent regions of Mexico, the women reported frequent

psychological violence and discrimination from health care

workers as a consequence of disclosing their diagnosis

[33]. In addition, violence and stigmatization can limit

access to health care [34, 35]. In our sample, we did not

find an association between these variables and a low CD4

count at diagnosis, but we did find that women who had

experienced physical violence tended to be diagnosed more

frequently through symptoms and at an older age. These

social factors do represent potential adverse situations that

could be improved through empowerment and education,

which in turn could facilitate care-seeking behaviours.

With respect to the differences between the centres,

some of them are related to the characteristics and location

of each centre, as well as to the population serviced by

them. The Oaxaca centre treats individuals coming from a

more rural setting and is expected to have a higher number

of indigenous language-speaking people. On the other

hand, CEC is located in an urban setting with a higher

number of women reporting paid sex and drug abuse.

However, other differences were less expected. The fact

that Oaxaca, being a rural setting, had a higher level of

baseline CD4 count, as well as a higher proportion of

women diagnosed at a younger age and through pregnancy

was initially surprising. However, this was possibly asso-

ciated with the year of diagnosis: the women interviewed in

Oaxaca tended to have been diagnosed more recently

compared to the other centres. This could represent a

selection bias, with women from Oaxaca reflecting an

improvement in recent years in terms of increasing cov-

erage of prenatal HIV testing in women.

We also found a high prevalence of women speaking an

indigenous language (14 %), (most of them from Oaxaca,

25 %) compared to national data, which showed an overall

prevalence of 6.5 % in the whole country, and regional

variations as high as 33.9 % for Oaxaca, and 11.9 % for

Puebla [31]. It is worth noting that approximately 9 % of

women in the Mexico City centres spoke an indigenous

language, a much higher proportion than that reported for

the general population in Mexico City (1.5 %). Most of

these women had migrated many years before and had been

living in the city for more than 10 years (70 %). This could

suggest that women who speak an indigenous language and

who migrate from rural areas have certain conditions that

contribute to a higher risk of being infected with HIV;

however, the limitations of the sampling make this difficult

to ascertain. Although we found that this group of women

had lower income and lower education, we did not find an

association with late stage diagnosis. Whether a larger

sample would show such an association remains to be

evaluated, and further studies are needed to understand if

migration to a big city increases the risk of acquiring HIV

for these women.

This study has some limitations. It is an observational

study that included only women infected with HIV and

hence we cannot ascertain that the sociodemographic

characteristics found in this study are associated with an

increased vulnerability to HIV since there was no com-

parison group. Another limitation is that the women

included in the study were not randomly selected and are

also the ones that are already linked to care and willing to

participate in such a study. This limits the generalizability

of the results. However, the sample included women from

the main referral centres in 3 states that have a high burden

of HIV, with the women coming from different settings

(urban and rural), which increases the representativeness of

the study population.

In conclusion, we found several barriers to an early HIV

diagnosis in this sample of Mexican women. The best

scenario for the women to be detected with a higher CD4
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count was to be pregnant, which reflects the lack of

screening opportunities for non-pregnant women, and

demands a reconsideration of the strategies for early

detection in countries with concentrated epidemics. The

study also highlights possible interventions to improve HIV

detection at the primary care level, considering the low

frequency of HIV test offering. One target could be the

expansion of HIV testing through HPV screening clinics

and other major contact points for women within the

medical system, such as family planning clinics. Improving

the coverage of prenatal care is also absolutely needed.

There was also a high prevalence of social and cultural

factors that might play a role in increasing women’s vul-

nerability to HIV; the role of these factors in the dynamics

of HIV transmission demands further investigation.
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