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Abstract

Introduction

Early HIV testing and timely initiation of ART is critical for the improved quality of life of
PLWHIV. Having identified a higher rates of Late HIV diagnosis, this study was aimed to
determine Determinants of late diagnosis of HIV among adult HIV patients in Bahir Dar,
Northern Ethiopia.

Methods

A case control study was conducted between January 2010 to December 2011 at Bahir
Dar Felege Hiwot Referral Hospital. The study subjects consisted of 267 cases and

267 controls. Cases were adult people living with HIV/AIDS whose initial CD4 T cell count
was < 200/ul of blood. Controls were those with a CD,4 T cell count of greater than 200/ .
Trained staff nurses were involved in data collection using a semi-structured questionnaire.
Data was entered and analyzed using SPSS version 20. Descriptive statistics and Binary
logistic regression were performed.

Results

Subjects who hold a certificate and above (AOR = 0.26; 95% CI = 0.13. 0.54), being initiated
by friends, families and other socials to undertake HIV testing (AOR = 0.65; 95% CIl = 0.29,
1.48), who reported a medium and high knowledge score about HIV/AIDS and who under-
take HIV testing while visiting a clinic for ANC (AOR = 0.40; 95% Cl =0.19, 0.83) were less
likely to be diagnosed late. Subjects who undertake HIV testing due to providers’ initiation
(AOR =1.70; 95%CI = 1.08, 2.68), who reported a medium internalized stigma (AOR =
4.94; 95% Cl = 3.13, 7.80) and who reported a high internalized stigma score towards HIV/
AIDS (AOR = 16.64; 95% Cl = 8.29, 33.4) had a high odds of being diagnosed late com-
pared to their counterparts.
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Conclusion

Internalized stigma, low knowledge level about HIV/AIDS, not to have attended formal edu-
cation and failure to undertake HIV testing by own initiation were significant determinant fac-
tors associated with Late HIV diagnosis. Education about HIV/AIDS, promotion of general
education, and encouraging people to motivate their social mates to undertake HIV testing
are highly recommended.

Introduction

With more than 1.5 million people living with HIV/AIDS (PLHIV), Ethiopia is one of the
countries seriously affected by the epidemic [1]. In the last few years, the Government of Ethio-
pia has increased efforts to accelerate progress towards universal access to HIV prevention,
treatment and care [2]. Despite such an increased access to HIV/AIDS testing, counseling, pre-
vention, care and treatment services; studies show that people are still diagnosed late and as
such initiated on ART late losing advantages of early initiation of ART.

During the natural course of HIV infection, there is a progressive loss of CD4 T cells to an
average of 60-100 cells/uL per year [3-5]. A reduction in CD4 T cells below 200 cells/uL makes
the host highly susceptible to opportunistic infections and increases overall AIDS related mor-
bidity and mortality. It is universally documented that, in the absence of effective antiretroviral
therapy, most people infected with HIV will progress to AIDS in an approximately ten years.
This period varies from patient to patient based on host and viral factors [6]. Survival in
human immunodeficiency virus (HIV) infected individuals have improved with the introduc-
tion of highly active antiretroviral therapy (HAART) [7-9].

Testing, diagnosis, and medical care soon after HIV infection or before patients develope
opportunistic infections and other AIDS defining illness(ADIs) and clinical AIDS, can prevent
illness, improves survival, and reduce transmission at large. However, patients receiving HIV
diagnosis late in the course of infection at a more severely immune-compromised stage are
more likely to present with co-morbidities like tuberculosis, and have short-term mortality
[10].

Delay in diagnosis is significant to both disease prognosis at patient level and transmission
at community and public health level. An early diagnosis provides opportunities for reducing
or halting further transmission due to changes in risk behavior. While early diagnosis of HIV
has got such a benefit, many current findings across the world show that people are still diag-
nosed late for HIV. A study at felege hiwot referral hospital ART clinic in Bahirdar, northwest
Ethiopia; (our current study area) showed a 60% prevalence of late HIV diagnosis [11, 12]. The
predictors of late HIV diagnosis are also somehow different among literatures, from different
areas and they are not sufficiently studied in our study area. So, this quantitative case control
study was designed to determine factors associated with late HIV diagnosis.

Methods and Materials
Study area and design

An institution based quantitative case control study was done from May 2012 to April, 2013 at
Bahirdar Felegehowot Referal Hospital (FHRH); the only referral hospital of the town, North-
ern Ethiopia. We preferred the case control design because it is thought that the case control
study design is more powerful to study factors or predictors. Bahirdar is the capital city of
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Amhara National Regional State (ANRS) and it is located 562kms from Addis Ababa. This gen-
eral service public institution provides this service (CD4 counting) as one part of the HIV/
AIDS care and treatment services to monitor disease progression and hence check eligibility
for initiation of ART. Currently as of the report from the ART clinic section head of this hospi-
tal; the referral hospital evaluates on average about seven cases presenting for initial CD4 count
per day.

The study population for this study included those adult ARV clients who visited FHRH for
initial CD4 count during two years; January 1, 2010 to December 31, 2011. These recent two
years population is intentionally preferred to minimize recall bias on one hand and to see the
current situation by considering the recent population on the other hand.

Sample size determination

The sample size for this study was determined by using a formula for unmatched case control
study for detecting the different effect sizes of the predictor variables independently. EPI-INFO
version.7 statistical software was used by assuming cases to control ratio of 1:1, a power of test
80% and confidence level of 95% for studies with full information for sample size calculation

The maximum sample size was obtained considering a study in Spain. The predictor vari-
able that yielded the maximum sample size was educational level measured as low educational
level and high educational level. So on this study prevalence of low educational level among the
cases was among 42% that in the controls was about 30% and hence the AOR was 1.69 yielding
the sample size of 534 [13]. So 267 cases (people with delayed HIV diagnosis) and 267 controls
(people who were not delayed) have been considered

Sampling method and procedures

Bahir Dar Felege Hiwot Referal Hospital was selected as it was the only public referral hospital of
the town. For this case control study a risk set sampling technique was used. This is one of the
sampling techniques used in case control study design where for every case found the next con-
trol was considered and the sampling procedure goes that way until the sample size was full.

The sample selection started on August 01; 2012 and extended until the number of cases
and controls thought were fulfilled. We started selecting sample and collecting data on august
01; 2012 because we planned to assess late diagnosis using the CD4 count obtained within six
months of diagnosis and those who could have possibly been diagnosed on December 31, 2011
shall be awaited until end of July 2012.

Identification of cases and controls was done by the principal investigator with the help of the
ARV clinic nurses. Those who had been diagnosed positive for HIV earlier than six months from
the date they come for initial CD4 count evaluation have not been included in the study. This
was because the baseline CD4 count (CD4 count at diagnosis) was operationalized for this study
to be the first CD4 count within six months of diagnosis of HIV. Those who are lost to follow up
have also been excluded from the study since it is difficult to terrace them in our setting.

Data collection

A semi-structured questionnaire was prepared. Three ART nurses were recruited to handle the
data collection task. Data collectors had been given a two days training on the sampling proce-
dure and to make the question items understood uniformly by the data collectors. The ques-
tionnaire was pre-tested on 5% of study subjects. The principal investigator supervised every
aspect of the data collection as a head supervisor and the ART nurse mentor at the hospital had
been shouldering the regular supervision task. The filled questionnaires were always gathered
to/by the principal investigator and/or the supervisor on daily basis.
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The data were collected on Patients Socio-demographic and economic variables(Age, Sex,
Educational status, Religion, Marital status, Occupation, Place of residence, Living with Family,
Employment status, Monthly income of the family), Personal and behavioural factors(Fear of
stigma and discrimination, Attitude towards the HIV, VCT and the treatment, Knowledge
towards HIV/AIDS, care and treatment services available, place of HIV testing, as to when to
undertake testing, how decided HIV testing, whom initiated HIV testing.

Moreover, clinical and laboratory information at or not later than 6 months of initial HIV
testing such as CD4 cell counts and WHO clinical staging were recorded. The initial (first)
CD4 count was the one that the patient has obtained within six months of diagnosis of HIV.

Knowledge about HIV/AIDS was measured using a validated tool consisted of a set of 18
questions to assess knowledge of the clients about HIV/AIDS and then; those who have
responded correctly less than fifty percent of the questions are categorized as having low level
of knowledge, those answering correctly 50% to 74.99% of the questions are categorized as hav-
ing medium level knowledge about HIV /AIDS and those answering correctly for >75% of the
questions are categorized as having high level of knowledge about HIV/AIDS [14]. Internalized
stigma towards HIV/AIDS was measured using 22 Likert scaled question items developed for
this purpose [15]. The scores for each respondent for all the 22 questions were added and then
divided for 22 to get average attitude score. Then; those with average attitude score of less than
2.00 are categorized as having low internalized stigma score, those having average score from
2.00 to 3.00 as having medium internalized score and those with average score greater than
3.00 as having high internalized stigma score.

Data processing and analysis

Data from corrected questionnaires were coded and then entered to statistical packages, specif-
ically SPSS v.16. The data were also analysed using SPSS v.20. Basic descriptive analyses were
done. Logistic regression was fit to find out determinants of late diagnosis of HIV. Bivariate
logistic regression was first be fitted and those independent variables which become significant
on the bivariate regression at 20% level of significance were included in the multiple logistic
regression analysis. Backward Stepwise Multiple logistic regression was fitted to determine the
net effect of each explanatory variable on late diagnosis of HIV; using 5% level of significance
as a cut point for entry and 10% level of significance as a cut point for removal.

Ethical considerations

This study was approved by Institutional Ethics Committee/IEC of college of medicine and health
sciences, Bahirdar University. Ethical clearance letter was obtained from same institution. A writ-
ten informed consent was obtained from study subjects who were able to read and write and for
those who were illiterate study participants; the data collectors inform each respondent and con-
firmed the willingness by signing on the informed consent sheet. And the institutional Ethics
Committee of Bahir Dar University approved this consent procedure. To maintain the confidenti-
ality of the patients’ data, staff nurses working at the respective ART clinics were preferred to col-
lect the data. Name and other personal identifiers had not been written on the questionnaire.

Results
Socio-demographic and economic characteristics of respondents

A total of 534 subjects (267 cases and 267 controls) were included in this study of whom 250
(46.8%) were males and 284(53.2%) were females. Among the cases 44.6% were males and the
rest 55.4% are females. Among the controls 49.1% were males(Table 1).
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Table 1. Socio-demographic and economic characteristics of Adult PLHA who had undertaken initial CD4 count at Bahirdar FHRH, January 2010

to December 2011.

Variables

Sex

Age in years

Marital status

Residence

Formal educational status

Occupation

Monthly income

doi:10.1371/journal.pone.0140004.t001

Categories Cases Controls

n % n %
Male 119 44.6 131 49
Female 148 55.4 136 51
Less than 27 49 18 90 34
27.00-31 78 29 63 24
32.00-39.00 59 22 54 20
>40 75 28 56 21
Never married 50 18.7 41 15.3
Married 145 54.3 150 56.1
Divorced S 1.1 2 0.7
Whose spouse has died 39 14.6 50 18.7
Widowed 21 7.9 24 8.9
Bahirdar 214 80.1 209 78.3
Out of Bahirdar 53 19.9 58 21.7
No formal education 50 18.7 32 11.9
Education up to 2° level 158 59.2 145 54.3
Certificate, diploma and above 59 221 90 33.7
Farmer 18 6.7 18 6.7
Merchant 63 23.6 79 29.5
Government employee 97 36.3 71 26.5
Housewife 35 13.1 49 18.3
Private employee 29 10.8 20 7.5
Daily laborer 25 9.3 30 11.2
<500 ETB 56 20.9 62 23.2
500-999 ETB 70 26.2 77 28.8
1000-1499 ETB 65 24.3 60 225
1500-1999 ETB 44 16.4 35 13.1
> =2000 ETB 32 11.9 33 12.3

Clients’ immunological, clinical and behavioral characteristics

The baseline CD4 count of the clients was generally right skewed with a range of 1308. About
half (50.5%) of the subjects in this study presented with WHO stage III clinical stage at the
time they came for initial CD4 count evaluation.

As shown in (Table 2) 228 (42.8%) of respondents decided to undertake HIV testing by
their own initiation where as 213 (40.0%) being initiated by health professionals at the hospital
when the respondents visited the hospital for other health services such as provider initiated
testing and counseling (PITC).

Majority of the respondents (62.2%) replied that they used to think that people should
undertake HIV testing regularly at some intervals of time as planned by the individual himself.
In this study, only 303 (56.7%) of respondents mentioned that people should undertake HIV
testing while seeming apparently healthy. The remaining 43.3% reported that they had not
used to think that it was necessary to undertake testing while apparently healthy. Moreover,
68.7% of the respondents had already heard about ART before they get tested and known their
HIV status. A 293 (55.2%) already knew about higher survival advantage while taking ART
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Table 2. Immunological, clinical and behavioral characteristics of adult PLHA who undertake initial CD4 count at Bahirdar FHRH, Northern

Ethiopia.

Variables

WHO stage

Discussion with other people about HIV

How decided testing for HIV

Place of first HIV test

Was the test for the first time

When should one undertake HIV testing

Used to think that one should undertake testing seeming apparently healthy

Heard about ART

Knowledge about higher survival while taking ART

Know about higher survival while taking ART early

Who should undertake HIV test

Clients knowledge score about HIV/AIDS

PITCH: Provider initiated testing and counseling for HIV

doi:10.1371/journal.pone.0140004.t002

Stage |

Stage Il

Stage I

Stage IV

Yes

No

Self-initiation

Friends, families/socials
PITCH

While visiting for ANC
Government health facility
Private health facility
NGOs’ health facilities
Yes

No

When feeling sick
Before marriage
Requested by professional
As planned by oneself
Don’t know about this
Yes

No

Yes

No

Yes

No

Yes

NO

Everybody by plan

Not everybody; but those at higher risk

Low knowledge score
Medium knowledge score
High knowledge score

Cases

n

25
58
159
25
99
168
113
16
119
19
195
51
12
235
30
35
48
5
169
6
160
107
190
76
153
112
141
126
82
185
74
97
94

%
9.3
21.7
59.6
9.3
37
63
42.3
5.9
445
3.1
73
19.1
4.4
88.7
11.3
13.1
18
1.8
63.3
22
60
40
71.4
28.6
57.8
42.2
52.8
47.2
30.7
69.3
27.9
36.6
35.5

Controls

n %
54 20.2
91 34
109 40
13 4.8
86 32.2
181 67.8
115 43
25 9.3
94 35.2
32 12
215 805
36 13.5
9 3.3
246 921
21 7.9
44 16.5
32 12
10 3.7
159 59.6
19 71
143 53.6
124 46.4
176  65.9
91 34.1
140 52.6
126 47.4
120 449
147 551
58 21.7
209 783
51 33.2
95 60.1
12 7.6

before they had been counseled. Similarly 261 (48.9%) of the respondents already knew a better
survival rate if ART is taken earlier (Table 2)

Respondents’ knowledge about HIV/AIDS and their internalized stigma
towards their HIV positive status

The knowledge of individuals about HIV/AIDS was measured using a tool to assess brief

knowledge of clients about HIV/AIDS [14]. Using this measurement 125 (23.5%), 192 (36.2%)
and 214 (40.3%) of the respondents had a low, medium and high knowledge score about HIV

PLOS ONE | DOI:10.1371/journal.pone.0140004 October 8, 2015

6/12



@’PLOS ‘ ONE

Predictors of Late HIV Diagnosis among Adult People Living with HIV

AIDS respectively. A low knowledge level was more prevalent among the cases than the con-
trols and medium level of knowledge was almost equally prevalent between the two categories
(97 by 95). A high level of knowledge was slightly more prevalent among the controls than the
cases (94 by 120) indicating the likely association between knowledge about HIV/AIDS and
delayed diagnosis of HIV.

Internalized stigma about their HIV status was measured using twenty two question items
taken from Multidimensional Measure of Internalized HIV Stigma tool [15]. According to this
measurement 192 (36.2%) of the clients had low internalized stigma and 254 (47.8%) had
medium level stigma towards HIV/AIDS. Eighty five (16%) had high internalized stigma
towards HIV/AIDS. The cross tabulation of stigma score with delayed diagnosis of HIV
showed that most of the controls had low internalized stigma.

Factors associated with delayed HIV diagnosis among adult People undertaking initial
CD4 count at Bahir Dar FHRH, North Ethiopia. From a multiple regression analysis it is
shown that, educational status was significantly associated with a delay in HIV diagnosis. To
be a holder of certificate, diploma or above had a low odds of being tested late (AOR = 0.26;
95% CI = 0.13, 0.54; P value < 0.001). Moreover, those who undertake HIV testing being initi-
ated by friends, families and other socials were less likely to be diagnosed late than those who
undertook the HIV testing by themselves. In contrary, subjects who undertake HIV testing due
to health service providers’ initiation were more likely to be diagnosed late than those who
undertook the test by their own initiation (AOR = 1.70; 1.08, 2.68; P value = 0.023).

Those who undertake the test while visiting the health service for antenatal care (ANC)
were less likely to be diagnosed late. Knowledge about HIV/AIDS and internalized stigma
towards HIV/AIDS had also been significantly associated with a delay in HIV diagnosis. Cli-
ents with a medium knowledge level were about 2 times more likely to be diagnosed early and
those with a high knowledge score were about 3.5 times more likely to be diagnosed early com-
pared to subjects with low knowledge level. On top of this, subjects with a medium internalized
stigma were 5 times more likely to be diagnosed later and those reporting a high internalized
stigma score were 16 times more likely to undertake HIV diagnosis late than their counter
parts (Table 3). But age, occupational status, and place of first HIV test has not shown any sig-
nificant association with late HIV diagnosis

Discussion

This case control study assessed factors associated with late diagnosis of HIV. The analysis for
these factors in our study identified several important findings. The major predictor variables
for late HIV diagnosis among the adult PLHIV were perceived medium to high internalized
stigma, low awareness about HIV/AIDS and being at low educational level. Other factors such
as not to have initiated by social mates and waiting PIHCT to undertake HIV testing were also
found significantly associated with late HIV diagnosis.

Several definitions have been used to date for “late diagnosis”. Some define delayed diagno-
sis of HIV when the diagnosis of an AIDS defining condition (ADC) occurs either before or
concomitantly to an HIV diagnosis [16-18], during the subsequent six months [19, 20], or dur-
ing the following year of HIV diagnosis [21,22]. Other definitions used CD4 cell count: less
than 200 cells/pl [23-25], or less than 350 cells/ul [26]. Finally, combinations of both low CD4
cell count and AIDS defining conditions [18, 20-22, 27] have been also considered late HIV
diagnosis.

For this study delayed HIV diagnosis is defined as diagnosis of HIV at CD4 counts less than
200 cells/pl. The baseline/initial CD4 count (CD4 count at diagnosis of HIV) will be considered
to define cases and controls (whether it is late diagnosis or not) when patients are having their
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Table 3. Factors associated with delayed diagnosis of HIV among Adult PLHA who had undertaken initial CD4 count at Bahirdar FHRH from Janu-

ary 2010 to December 2011.

Variables

Age

Educational status

No education

Any to at most 2° school
Certificate, Diploma and above
Occupation

Farmer

Merchant

Government employee

House wife

Private employee

Daily labourer and others

How decide testing for HIV

By self initiation

Being initiated by friends, families and other socials
PITCH

While visiting for ANC

Place of testing

Government health facility

Private health facility

NGOs’ health facility

Was it first test

Yes

No

Heard about ART

Yes

No

Know about higher survival while taking ART early
Yes

No

Knowledge about HIV/AIDS
Low level of knowledge

Medium level of knowledge

High level of knowledge
Internalized stigma towards HIV/AIDS
Low internalized stigma score
Medium internalized stigma score
High internalized stigma score

doi:10.1371/journal.pone.0140004.t003

Delayed HIV
Diagnosis.
Case Control
261 263
50 32
158 145
59 90
18 18
63 79
97 71
35 49
29 20
25 30
113 115
16 25
119 94
19 32
195 215
51 36
12 9
235 246
30 21
190 176
76 91
141 120
126 147
74 51
97 95
94 120
47 145
151 103
69 16

Crude odds ratio (95% CI)

1.02(1.001,1.04)

1.00
0.7 (0.42, 1.15)
0.42 (0.24, 0.73)

1.00
0.78 (0.38, 1.66)
1.37 (0.66, 2.81)
0.71(0.33, 1.57)
1.45 (0.61, 3.45)
0.83 ().34, 1.93)

1.00
0.65 (0.33, 1.28)
1.29 (0.89, 1.87)
0.60 (0.32, 1.13)

1.00
1.56 (0.98, 2.50)
1.47 (0.61, 3.57)

1.00
1.50 (0.83, 2.69)

1.00
0.77 (0.54, 1.12)

1.00
0.73 (0.52, 1.03)

1.00
0.70 (0.45, 1.11)
0.54 (0.35, 0.84)

1.00
452 (2.99, 6.84)

13.31 (7.05, 25.12)

Adjusted odds ratio (95% CI)

1.00
0.63 (0.34, 1.18)
0.26 (0.13. 0.54)

1.00
0.65 (0.29, 1.48)
1.70 (1.08, 2.68)
0.40 (0.19, 0.83)

1.00
0.46 (0.26, 0.81)
0.28 (0.15, 0.50)

1.00
4.94 (3.13, 7.80)

16.64 (8.29, 33.40)

P-value

<0.001
0.141
<0.001

0.001

0.303
0.023
0.014

<0.001

0.007
<0.001
<0.001

<0.001
<0.001

initial CD4 cells counted within six months of diagnosis of HIV. Educational status, the motive
that initiated the clients to undertake HIV testing, knowledge about HIV/AIDS and internal-

ized or perceived stigma towards HIV/AIDS had been identified significantly associated factors
with late HIV diagnosis.

PLOS ONE | DOI:10.1371/journal.pone.0140004 October 8, 2015
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In the present study, those who had attended education beyond secondary school were less
likely to be diagnosed late than those who had not attended any formal education adjusting
for the effect of other factors in the model. A significant difference in late diagnosis existed
between those who have not attended any education and those who have attended beyond sec-
ondary education. This was consistent with finding such as in Spain, where an institution
based study showed delayed diagnosis of HIV associated with low educational status [18]. This
finding however, couldn’t be compared with the study in South Wollo in Ethiopia because the
study in Wollo had not assessed the effect of education status on late presentation [28]. Our
finding was also in line with reports from Venezuela and Indian HIV cohorts where a low edu-
cational level was shown to be among the main barriers to late diagnosis of HIV [29, 30].

In this study, motive that initiated the clients to undertake HIV testing was significantly
associated with delayed diagnosis of HIV. Those who undertook HIV testing being initiated by
friends, families and while visiting the health facility for ANC were less likely to be diagnosed
late than those who undertake the test by their self initiation. But those who undertake the test
by being initiated by health professionals or due to PITCH while the respondents come being
sick were more likely to be diagnosed late than those who undertake the test by their self initia-
tion. This finding is in line with a study in Jimma, Southwest Ethiopia, where getting tested by
VCT initiation was shown to be associated with late presentation [31]. This could be due to the
logic that those who undertake the test due to PITCH are most likely the ones who come for
health services being infected with opportunistic infections.

Regarding to those who undertake HIV testing being initiated by families and friends; they
are more likely to undertake the test earlier than those initiated by themselves since people in
developing countries usually do not use to undertake the test being planned on oneself unless
being initiated by somebody else and when they do it, they most likely do it while becoming
older and not in early adulthood. This finding was similar with the study done in Ethiopia in
south Wollo zone which has detected that those who tested with sickness/symptoms were
about 2.6 times more likely to be diagnosed late [OR = 2.62, 95% CI: 1.26-5.44][28,32]. In
addition, a finding from South Korea indicated that the proportion of individuals with a late
diagnosis was higher in individuals tested due to clinical symptoms in public health centers
compared to general health check-up. Those tested for HIV due to clinical symptoms or sick-
nesses or while coming for other diseases were more likely to be diagnosed late. Hence our
finding was in line with this one [33] and a study in Singapore [34] where HIV testing because
of illness was found to be associated with late-stage HIV disease at first diagnosis

In this study, knowledge about HIV/AIDS and testing services had been found to have sig-
nificant association with late diagnosis of HIV. The multiple logistic regression analysis showed
that those with high level of knowledge were 74% less likely to be diagnosed late than those
with low level of knowledge. This was in agreement with a study in Venezuela [29] where low
knowledge of HIV/AIDS and lack of awareness of the free HIV program was among factors
associated with HIV testing. Similarly, in Uganda [35], lack of knowledge of testing services
was shown to be significantly associated with delay in HIV testing. There is lack of published
study done in Ethiopia assessing knowledge as a factor for late diagnosis and hence this limits
us to compare our current finding in Ethiopian situation.

This case control study also has found that respondents’ internalized or perceived stigma
towards HIV/AIDS was highly significantly associated with late diagnosis of HIV. Respondents
with a medium and high level of internalized stigma were more likely to be diagnosed late than
those with low internalized stigma [AOR =4.94 (3.13, 7.80)] and [AOR = 16.64 (8.29, 33.40)]
respectively. This finding was in line with a finding from Southern Wollo, Ethiopia [28]. This
could be because that people with higher internalized stigma use to stay un-tested so that they
will not be facing the stigma they perceive. In this study it was found that those who perceived

PLOS ONE | DOI:10.1371/journal.pone.0140004 October 8, 2015 9/12



@’PLOS ‘ ONE

Predictors of Late HIV Diagnosis among Adult People Living with HIV

HIV as stigmatizing disease were 3.1 times more likely to be late presenters than those who did
not perceive HIV as stigmatizing disease[OR = 3.1, 95% CI: 1.09-8.76]. This was also consis-
tent with a finding from Venezuela where fear for HIV-related stigma and fear for lack of con-
fidentiality at testing site were among significant factors associated with delayed diagnosis of
HIV [29]. However, in contrast to this study, stigma regarding HIV-infected people and stigma
regarding HIV testing were shown to emerge as being associated with early testing in Tijuana,
Mexico[36] calling for further insight in to the issue of HIV stigma. In this study, age was not
found significantly associated with delay in HIV diagnosis. This contradicts with a study report
by Mugavero, et. al [37, 38], where older patients were shown more likely, to be diagnosed late
where as others reported that younger age to be at risk of late diagnosis [39] but the role of gen-
der, was not investigated in our case, though the likelihood of late diagnosis have been reported
commonly in men compared to women in some studies [37, 40].

This study has got some strengths and limitations of its own. To the knowledge of authors,
it is the first of its kind in Northern Ethiopia, providing a basic picture of correlates of late HIV
diagnosis hence, will provide a foundation for an in depth studies that would be further carried
out. Moreover, its cost effectiveness and convenience for our objective which was investigating
predictor variables of late diagnosis of HIV. It is also thought that the case control study design
is more powerful for studying factors/predictors.

However the limitations of this study could be, related to recall, as the responses rely on
recalling retrospectively, the historical events related to HIV testing in the past two years
period. The social desirability and interviewers’ bias are also expected. Asking the respondents
as many questions as possible, excluding some respondents with too much recall problems as
well as shortening data collection period were considered to minimize recall bias. In addition,
training of data collectors as well as utilization of a standard data collection tools were
employed to rectify biases related to interviewers.

Conclusions

In conclusion, knowledge and internalized stigma about HIV/AIDS are highly significantly
associated with late diagnosis of HIV/AIDS. Those with lower knowledge score towards HIV/
AIDS and having reported a higher internalized stigma score towards HIV/AIDS are more
likely to be diagnosed late. Moreover, respondents who had undertaken HIV testing due to
health care providers’ initiation were more likely to be diagnosed late than those who under-
take HIV testing by their self-initiation. But subjects who had undertaken HIV diagnosis being
initiated by friend, family, and socials are less likely to be late presenters. In view of this study,
therefore, an informed early HIV testing practice is a matter, being affected by low awareness,
as to whom should initiate testing, stigma as well as social disclosures. So promotion of general
public education, enhancing education about HIV/AIDS both to increases awareness and mini-
mize internalized stigma, encouraging people to influence their socials to undertake HIV test-
ing are highly recommended. Self initiation for HIV testing should be encouraged to promote
early diagnosis as it was found protective factor for being late. Lastly, as the above correlates
may not apply for all HIV patients, we recommend future research to focus on a more detailed
investigation of predictors of late HIV diagnosis in full-fledged cohorts of HIV patients as well
in general population.
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