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Abstract

Background Iran is amongst the first three countries in Middle East and North Africa (MENA) region where two-
thirds of region’s new HIV infections are reported. HIV testing at the population level is key to interrupting the HIV
transmission chain. The current study aimed to evaluate the history of HIV rapid diagnostic testing (HIV-RDT) and its
correlates in northeast Iran.

Methods In this cross-sectional study, de-identified records of HIV-RDTs were extracted by the census method from
the electronic health information system of 122 testing facilities between 2017 and 2021. Descriptive, bivariate, and
multiple logistic regression analyses were performed to identify the factors associated with HIV-RDT uptake and risks
and drivers of HIV-RDT positivity, separately among men and women.

Results Conducting 66,548 HIV-RDTs among clients with a mean age of 30.31 years, 63% female, 75.2% married,
and 78.5% with high school education or below, yielded 312 (0.47%) positive results. Test uptake was comparatively
low among men and the unmarried sub-population. Prenatal care and high-risk heterosexual intercourse were

the most frequent reasons for taking HIV-RDT among women and men, respectively (76% and 61.2%). High-risk
heterosexual contact, tattooing, mother-to-child transmission (MTCT), having a partner at risk of HIV infection, and
injecting drugs were test seekers'most reported transmission routes. One-third of the newly-infected female clients
were identified through prenatal testing. Multivariate analysis revealed older age at the time of testing (Adjusted Odd
Ratio (AOR)=1.03), divorce (AOR=2.10), widowhood (AOR=4.33), education level of secondary school (AOR=4.67),
and unemployment (AOR=3.20) as significant demographic predictors of positive HIV-RDT (P-value < 0.05). However,
clients' nationality, testing history, duration of HIV exposure, and reported reasons for taking HIV-RDT were not
associated with the test result (P-value >0.05).
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Conclusion Innovative strategies are required to scale up test uptake and positive yields among the key population
in the region. The current evidence strongly suggests implementing gender-targeted strategies, according to the
differences in demographic and behavioral risk between men and women.

Keywords Human immunodeficiency Virus, HIV rapid diagnostic test, HIV screening

Background
With a global estimation of 38.4 million people living
with Human Immunodeficiency Virus (HIV), 1.5 million
new infections, and 650,000 related death in 2021, HIV
infection remains a significant public health concern in
the world [1].

The Middle East and North Africa (MENA) region
comprises Iran and 22 other countries [2]. Despite all
the progress made in the region, little is known about
HIV and AIDS epidemic in the region being perceived
as a black hole [3]. Although the MENA region has been
characterized as low HIV prevalence region in the world
(less than 0.1%) [2], it has been experiencing the highest
increase in the number of newly HIV-infected popula-
tions since 2010 [1] with HIV services poorly targeted at
key populations [4] and far from UNAIDS 95-95-95 goal
to end HIV [2].

Iran with 53,000 HIV infected and 2,200 new cases in
2021 [5], is among the first three countries in the MENA
region where two-thirds of the region’s newly HIV-
infected cases are reported [6]. Identifying HIV-infected
individuals who are unaware of their status has been an
area of concern in the HIV care continuum in Iran [7, 8].
It was estimated that only 43% of 53,000 HIV-infected
individuals were aware of their HIV-infection status in
2021 in the country [7], conveying the importance of
scaling up HIV screening rates at the population level,
followed by initiating treatment to interrupt the HIV
transmission chain [9].

HIV rapid diagnostic test (HIV-RDT) and counseling,
as a screening tool and an essential part of the National
Strategic Plan (NSP) in Iran, have been offered to iden-
tify and treat newly infected individuals at public health
centers (PHC), triangular clinics, and voluntary counsel-
ing and testing (VCT) centers [10]. With the help of this
strategy, the number of HIV-RDTs has increased about
2.8 times since 2016 in the country [5]. However, as per a
national report, the HIV detection rate has not increased
accordingly [7], suggesting the need for policymakers to
address this gap and to greatly expand and optimize test-
ing coverage. Moreover, a comprehensive report in the
MENA region has emphasized the importance of devel-
oping gender-specific prevention interventions, based
on risk and behavioral differences, to combat the HIV
epidemic in the region [11]. Hence, evaluating the his-
tory of the HIV-RDT program is critical to recognizing
the strengths and weak points for future planning and
understanding the HIV risk differences among gender

sub-groups. This study aimed to investigate the trend of
HIV-RDT uptake and determinant factors of a positive
outcome, separately for men and women, in Mashhad
and 14 other cities in northeast Iran.

Methods

Study design and location

This cross-sectional study was conducted over five years,
from March 2017 to March 2022, in Mashhad, a metro-
politan city in Iran, and 14 other cities in northeast Iran.
These cities contain 115 PHCs and 7 VCTs altogether,
supervised by Mashhad University of Medical Sciences,
and conduct HIV rapid testing programs based on the
national guideline.

Data source

After obtaining permission and approval from the ethi-
cal committee of Mashhad University of Medical Science
(Approval code: IR.MUMS.REC.1400.368), de-iden-
tified records of all clients who took HIV-RDT were
extracted from electronic health information systems
(HIS) of Mashhad University of Medical Sciences. All
clients whose testing information had been recorded in
the electronic HIS were eligible to be included (census
method), and those with missing test result information
were excluded. The checklist had two parts; demographic
information and data on HIV testing. The client’s demo-
graphic information including age at testing time, gender,
marital status, pregnancy status (if applicable), education
level, occupation, and nationality. HIV testing data con-
sisted of self-reported perceived risk behavior (the reason
for taking HIV-RDT), the interval between risky behav-
ior and testing, testing history, and the results of the first
(screening) and second (confirmatory) HIV-RDT.

Study population and HIV rapid diagnostic testing

After pre-test counseling and ensuring understanding,
informed consent was obtained from the test seekers.
All clients, who either sought HIV-RDT voluntarily or
had been referred for testing, were asked to complete a
codified and de-identified questionnaire with the help
of a healthcare provider to collect data on demographic
and behavioral characteristics. HIV-RDT is a rapid visual
immunoassay for the qualitatively detecting anti-HIV-1
and HIV-2 antibodies in human specimens [12]. In the
current study, HIV RDTs were performed through onsite
finger-prick whole blood sampling by using an SD HIV-
RDT kit (BIOLINE HIV-1/2 3.0) or KHB Diagnostic Kit
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for HIV (1+2) Antibody (Colloidal Gold V2). Following
the interpretation of the results, participants were given
post-test counseling and a discussion on subsequent
retesting or risk reduction plans. Considering the pos-
sibility of very early HIV infection (window period), cli-
ents with non-reactive or inconclusive screening results
were counseled accordingly and retested after six weeks.
In addition, a second HIV-RDT was performed as a con-
firmatory test to ensure an accurate diagnosis for those
screened positive. If the confirmatory test resulted
negative following a positive screening test (discordant
results), the HIV-RDT was repeated within six-week
time. All these testing steps were conducted according
to World Health Organization guideline [13]. Figure 1
presents a flow diagram of study recruitment and testing
outcomes.

Statistical analysis

Descriptive statistics were utilized to summarize fre-
quencies and percentages for categorical variables and
to report meanzstandard deviation (SD) for normally
distributed continuous variables. Graphs were created to
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present HIV-RTD uptake and positivity rate stratified by
the study years. The Pearson Chi-square test was used to
test differences between categorical variables. Bivariate
analysis was conducted to assess the crude associations
of demographic and behavioral variables with HIV-RDT
positivity and Crude Odds Ratios (OR), with 95% confi-
dence intervals (CI) reported to estimate the strength of
the association. Statistical significance was indicated by a
P-value less than 0.05.

Independent effects of the demographic and behavioral
factors on HIV-RDT positive outcome were reported as
Adjusted Odds Ratios (AOR), with 95% CI, produced
by Logistic Regression. The regression was performed
by adding variables started by inputting the age, gender,
marital status, nationality, and education variables, fol-
lowed by characteristics of HIV test uptake, and then
variables related to individual risky behavior. The Hos-
mer and Lemeshow test assessed the model fitness, and
the significant impact on HIV-RDT was based on a Wald
P-value of less than 0.05. Statistical analyses were con-
ducted using the Statistical Package for the Social Sci-
ences (SPSS) v. 26 software.

Subjects were referred for HIV-RDT

Subjects sought HIV-RDT voluntarily

Clients Inclusion

N=32219 N=45464
| | |
Subjects were tested for First HIV-
RDT (Screening)
N=77683
| 1
Negative Subjects 1'HIV-RDT Positive No test result was submitted
N=66067 N=292 N=11324

Inconclusive Result;
Retesting in 6 weeks
N=359
]

Subjects refused Re-

HIV Rapid Testing/Retesting

testing, N=2
|

Subjects were tested for Second HIV-
RDT (Confirmatory)

N=649

L

N=312

28 HIV-RDT Positive

Negative subjects
N=337

Clients Enrollment

Fig. 1 HIVTesting Flowchart

1

Repeat HIV-RDT in 6 weeks
Negative =337
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Table 1 Description of Characteristics of Total Study Participants
Variables HIV RDT- HIV RDT+ Total P-value OR"[95% Cl]
(n=66,236) (n=312) (66,548)
Age 30.29+9.76 36.23+11.58 30.31+£9.79 <0.001 1.04(1.036,1.05)"
Sex Female 41,595 (63.0) 144(46.2) 41,739 (62.9) <0.001
Male 24,429 (37.0) 168(53.8) 24,597(37.1) 1.99(1.59,2.48)"
Marital status Married 49,506 (75.3) 156(51.8) 49,662 (75.2) <0.001
Never married 83 (20.1) 79(26.2) 13,262 (20.1) 1.90(1.45,2.49)"
Divorced 2455 (3.7) 39(13.0) 2494 (3.8) 5.04(3.54,7.18)"
Widowed 601 (0.9) 27(9.0) 628 (1.0) 14.26(9.40,21.62)"
Occupation Homemaker 20,845 (48.9) 58 (25.0) 20,903 (48.7) <0.001
Unemployed 2906 (6.8) 78 (33.6) 2984 (7.0) 9.65(6.85,13.58)"
Employee 16,216 (38.0) 79 (34.1) 16,295 (38.0) 1.75(1.25,2.46)"
Self-employed 2693 (6.3) 17 (7.3) 2710 (6.3) 2.27(1.32,3.90)
Education level |lliterate 3019 (4.6) 26 (8.3) 3045 (4.6) 0.001
Primary school 11,130 (16.9) 59(18.9) 11,189 (16.9) 0.62(0.39,0.98)"
Secondary school 15,081 (22.8) 82 (26.3) 15,163 (22.9) 0.63(0.41,0.98)°
High school and diploma 22,450 (34.0) 98 (31.4) 22,548 (34.0) 0.51(0.33,0.78)°
University degree 14,335 (21.7) 47 (15.1) 14,382 (21.7) 0.38(0.24,062)"
Nationality Iranian 60,898 (92.2) 278 (89.1) 61,176 (92.2) 0.042
Non-Iranian 5148 (7.8) 34(10.9) 5182 (7.8) 145(1.01,2.07)°
Testing History First Time 62,928 (95.3) 297 (95.2) 63,225 (95.3) 0.940
Repeated 3115 (4.7) 15 (4.8) 3130 (4.7) 1.02(0.61,1.72)
Referral Type Referred Client 20,901 (31.6) 129 (41.3) 21,030 (31.7) <0.001
Volunteer 45 (68.4) 183 (58.7) 45,328 (68.3) 0.66(0.52,0.82)
Duration from First Exposure <3 months 10,089 (30.5) 29 (20.4) 10,118 (30.5) 0.009
>3 months 22,971 (69.5) 113 (79.6) 23,084 (69.5) 1.71(1.14,2.58)"

Data were reported as mean+standard deviation and n (%).
Mann-Whitney U and Chi-Square tests were used.
ACrude Odds Ratio resulted from Bivariate analysis.

*Considered statistically significant.

Results

Background characteristics and HIV-RDT history of study
participants

A total of 66,548 clients received HIV testing in 115 PHC
and 7 VCT sites during the study period. Approximately
two-thirds of the test takers (62.9%) were female, 75.2%
were married, 92.2% were Iranian, and almost half of
the clients were homemakers (48.7%). Most test seek-
ers (75%) were below 36 years of age with a mean age of
30.31+9.79, ranging from 3 to 97 years. Levels of educa-
tion among the majority of the clients (78.3%) were high
school diplomas or below.

Pertaining to the interval between risky exposure and
testing, only one-third of the clients took HIV-RDT
within three months of exposure, and 57.1% of the clients
did not recall the exposure time. Table 1 summarizes the
study participants’ detailed demographic information
and statistics on HIV-RDT uptake.

As shown in Table 4, prenatal care was the most com-
mon reason for HIV-RDT uptake in the testing sites
(52.1%), followed by high-risk heterosexual intercourse,
occupational exposure, and tattooing, accounting for
24%, 6.1%, and 3.4%, in turn. Those clients with other

risky behavior including drug injection, men having sex
with men (MSM), female sex workers (FSW), and trans-
genders were the least presented population in the test-
ing facilities. In addition, heterosexual intercourse and
prenatal testing contributed 46.7% and 16.7% of positive
HIV-RDT among the whole clients, respectively. Table 4
presents reasons for testing and positivity in detail.

Background characteristics and HIV-RDT history of male
clients

As illustrated in Table 2, the mean age among men was
32.46%11.02 years. 50% of the male test takers were mar-
ried, 16.2% were unemployed, and one-third had univer-
sity degrees. Male clients were more likely to seek tests
voluntarily (90.7%), and after a 3-month exposure time
(85%).

High-risk heterosexual intercourse was reported as a
testing reason by 61.1% of the male clients in the testing
sites, followed by occupational exposure (9.0%), tattooing
(6.9%), and outside facility HIV testing campaigns (4.9%).

Following heterosexual intercourse yielded 60.2% of
the positive results, and tattooing, MTCT, TB, and drug
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Table 2 Description of Characteristics of Male Study Participants
Male HIV RDT- HIV RDT+ Total P-value OR"[95% CI]
(n=24,429) (n=168) 24,597
Age 3242+11.00 37.86+11.66 3246+11.02 <0.001 1.04 (1.03,1.05)
Marital status Married 12,161 (50.1) 69 (42.6) 12,230 (50.0) <0.001
Never married 10,644 (43.8) 63 (38.9) 10,707 (43.8) 1.04(0.74,1.47)
Divorced 1235(5.1) 19(11.7) 1254 (5.1) 2.71(1.63,4.52)
Widowed 237(1.0) 11 (6.8) 248(1.0) 8.18(4.27,15.66)"
Occupation Homemaker 61 (0.5) 0(0) 61(0.5) <0.001
Unemployed 2101 (15.9) 56 (45.2) 2157 (16.2) 427 (2.1784)
Employee 9459 (71.5) 58 (46.8) 9517 (71.3) 0.00
Self-employed 1603 (12.1) 10 (8.1) 1613 (12.1) 0.98(0.5,1.93)
Education level llliterate 870 (3.6) 11(6.5) 881 (3.6) <0.001
primary school 3296 (13.5) 35(20.8) 3331 (13.5) 0.84(0.43,1.66)
Secondary school 4775 (19.5) 51(304) 4826 (19.6) 0.85(0.44,1.63)
High school and diploma 8038 (32.9) 43 (25.6) 8081 (32.9) 042(0.22,082)"
University Degree 7447 (30.5) 28(16.7) 7475 (30.4) 0.30(0.15,0.60)°
Nationality Iranian 23,459 (96.0) 151(89.9) 23,610 (96.0) <0.001
Non-Iranian 970 (4.0) 17 (10.1) 987 (4.0) 272(164,451)"
Testing History First Time 23,400 (95.8) 160 (95.2) 23,560 (95.8) 0.724
Repeated 1029 (4.2) 8(4.8) 1037 (4.2) 1.14(0.56,2.32)
Referral Type Referred Client 2238(9.2) 60 (35.7) 2298 (9.3) <0.001
Volunteer 22,191 (90.8) 108 (64.3) 22,299 (90.7) 0.18(0.13,0.25)°
Duration from First Exposure <3 months 1933 (15.0) 13(17.6) 1946 (15.0) 0.542
>3 months 10,933 (85.0) 61(824) 10,994 (85.0) 0.83(0.46,1.51)

Data were reported as mean+standard deviation and n (%).
Mann-Whitney U and Chi-Square tests were used.

ACrude Odds Ratio resulted from Bivariate analysis.
*Considered statistically significant.

injection yielded 8.8%, 6.2%, 5.3%, and 3.5% of positive
HIV-RDT in the male population, respectively.

Background characteristics and HIV-RDT history of female
clients

Table 3 shows that the mean age of female test seekers
was 29.06+8.74 years. 90% were married, 70.6% were
pregnant, 90% were Iranian, 70.6% were homemakers,
and 16.5% had university degrees. Women were referred
for HIV-RDT more than men, apart from prenatal visits.
(15.7% vs. 9.3%, p-value<0.001).

As illustrated in Table 4, prenatal care (77.5%), high-
risk heterosexual intercourse (5.8%), occupational
exposure (4.7%), and having a partner who is at HIV
risk (3.5%) were the first four common reasons for tak-
ing HIV-RDT among females. Moreover, prenatal care
accounted for 33.0% of the positive yields, followed by
heterosexual intercourse at 29.6%, having a partner at
HIV risk at 7.8%, TB at 5.2%, and physician orders at 5.2%
in the female population (Table 4).

HIV-RDT frequency and positivity

Figure 2 depicts the frequency of HIV testing and test
positivity each year during the study period. Over five
years, conducting 66,548 HIV-RDTs yielded 312 (0.47%)

positive results, 168 (53.8%) of which were men. The
number of HIV testing experienced a sharp reduc-
tion by 90% in 2020 (P-value<0.001). Despite an overall
downward trend in HIV testing, the test positivity rate
increased during that time (P-value <0.001).

Although many newly infected individuals were iden-
tified through prenatal care, physicians’ orders, or pro-
vider-initiated testing in which the transmission routes
were not characterized, the main transmission routes
reported by the clients were depicted in Fig. 3.

Bivariate analyses

The results of the bivariate analysis have been illustrated
in Table 1 for the whole population. The odds ratio of pos-
itive HIV-RDT among men was approximately two times
greater than that among women (OR=1.99[1.59,2.48],
P-value<0.001). Moreover, older age at the test-
ing time (OR=1.04[1.036,1.05]), never married status
(OR=1.90[1.45,2.49]), divorce (OR=5.04(3.54,7.18]),
widowhood (OR=14.26[9.40,21.62]), non-Iranian nation-
ality (OR=1.45[1.01,2.07]) were the other factors associ-
ated with positive HIV-RDT (P-value<0.05). However,
the volunteer test seekers (OR=0.66[0.52,0.82]), and
those with any level of education relative to illiteracy,
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Table 3 Description of Characteristics of Female Study Participants
Female HIV RDT- HIV RDT+ Total P-value OR"[95% ClI]
(n=41,595) (n=144) 41,739
Age 294+872 3433+£11.23 29.06+8.74 <0.001 1.05 (1.03,1.06)"
Marital status Married 37,332 (90.1) 87 (62.6) 37,419 (90.0) <0.001
Never married 2533 (6.1) 6(11.5) 2549 (6.1) 2.71(159,4.63)"
Divorced 1220(2.9) 20 (11.5) 1240 (3.0) 7.03(4.31,11.48)"
Widowed 364 (0.9) 6(11.5) 380 (0.9) 18.86(10.9,32.5)"
Pregnancy Status Yes 29,421 (70.7) 39(27.1) 29,460 (70.6) <0.001
No 12,174(29.3) 105 (72.9) 12,279 (29.4) 6.51(4.50,9.40)"
Occupation Homemaker 20,781 (70.6) 58(53.7) 20,839 (70.6) <0.001
Unemployed 803 (2.7) 22 (20.4) 825 (2.8) 9.82(5.98,16.1)"
Employee 6754 (23.0) 21(19.4) 6775 (22.9) 1.11(0.68,1.84)
Self-employed 1090 (3.7) 7 (6.5) 1097 (3.7) 2.30(1.05,5.05)"
Education level |lliterate 2149 (5.2) 15 (10.4) 2164 (5.2) 0.039
Primary school 7831 (18.8) 24.(16.7) 7855 (18.8) 044(0.23,0.84)
Secondary school 10,302 (24.8) 31(21.5) 10,333 (24.8) 0.43(0.23,0.80)"
High school and diploma 14,405 (34.7) 5(38.2) 14,460 (34.7) 0.55(0.31,097)
University degree 6883 (16.6) 19(13.2) 6902 (16.5) 0.40(0.20,0.78)"
Nationality Iranian 37,421 (90.0) 127 (88.2) 37,548 (90.0) 048
Non-lranian 4174 (10.0) 17(11.8) 4191 (10.0) 1.20(0.72,1.99)
Testing History First Time 39,511 (95.0) 137(95.1) 39,648 (95.0) 0.935
Repeated 2084 (5.0) 7 (4.9) 2091 (5.0) 0.97(0.45,2.07)
Referral Type Referred Client 18,658 (44.9) 69 (47.9) 18,727 (44.9) 0.461
Volunteer 22,937 (55.1) 5(52.1) 23,012 (55.1) 0.88(0.64,1.23)
Duration from First Exposure <3 months 8154 (40.4) 16 (23.5) 8170 (40.4) 0.005
>3 months 12,024 (59.6) 2(76.5) 12,076 (59.6) 2.20(1.26,3.86)"

Data were reported as mean+standard deviation and n (%).
Mann-Whitney U and Chi-Square tests were used.
ACrude Odds Ratio resulted from Bivariate Analysis.

*Considered statistically significant.

and were less likely to be diagnosed as positive (OR<1,
P-value<0.05).

Those test takers reported more than 3-month time
from HIV exposure accounted for approximately 80% of
positive results. (OR=1.71(1.14,2.58), P-value=0.009).
In terms of occupation, although unemployed subjects
comprised only 7% of the test takers, they accounted
for 33.6% of the positive results (OR=9.65(6.85,13.5),
P-value<0.001).

Multivariate analysis

Factors associated with positive HIV-RDT outcome

As sown in Table 5, logistic regression analysis revealed
that 1-year older age at the time of testing could slightly
increase the odds of HIV-RDT positivity by 1.03 times
([95%CI: 1.01,1.05], P-value=0.001). The most remark-
able predictor in terms of marital status was widowhood,
which significantly increased test positivity by approxi-
mately four times ([95%CI:1.6,11.94], P-value<0.001).
Another predictor was the level of education, with
the highest risk at the secondary school level (AOR:
4.67[95%CI:1.44,15.11], P-value=0.01). Unemployment
status could increase the odds of HIV-RDT positive

results by about three times ([95%CI1:1.59,6.45], P-value
0.001). However, the clients’ gender, nationality, test-
ing history, duration of exposure, and reason for testing
could not predict the positive result of the tests in the
final multivariate analysis (P-value>0.05).

Factors associated with positive HIV-RDT among men

The multivariate analysis showed that 1-year older age
at the time of testing could increase HIV-RDT positiv-
ity by 1.05[1.02,1.08] times among men (P-value<0.001).
Moreover, male clients were significantly less likely to
be detected as positive when seeking tests voluntarily
(AOR=0.38[0.17,0.82], P-value=0.014).

Factors associated with positive HIV-RDT among women

Multiple regression revealed that widowed and
divorced female clients had approximately three- and
seven-time higher likelihood of a positive result of
HIV-RDT, respectively (AOR=2.71[95%CI:1.07,6.87]
and 7.07[95%CI:1.96,25.54], P-value<0.005). Regard-
ing occupation, unemployment was accompanied by a
2.69[95%CI:1.14,6.34] times higher HIV-RDT positivity
rate (P-value=0.024). Moreover, non-pregnant women
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Table 4 Reasons for Taking HIV-RDT of Study Participants
Total Male Female
HIVRDT- HIVRDT+ Total HIVRDT- HIVRDT+ Total HIV RDT- HIVRDT+ Total
Prenatal care 29794 38(16.7) 29832 - - - 29776(77.7) 38(33.0)  29814(77.5)
(52.2) (52.1)
High-risk heterosexual 13643 102(447) 13745(240) 11447(61.1) 68(60.2)  11515(61.1) 2191(57)  34(296)  2225(5.8)
intercourse (23.9)
Physician's order due to signand 1076 8(3.5) 1084(1.9) 612(3.3) 2(1.8) 614(3.3) 464(1.2) 6(5.2) 470(1.2)
symptom (1.9)
Occupational exposure 3498 3(1.3) 3501(6.1)  1702(9.1)  0(0) 1702(00)  1793(4.7)  3(26) 1796(4.7)
(6.1)
Partner of a person at HIV risk” 1451(2.5) 10(4.4) 1461(2.5) 132(0.7) 1(0.9) 133(0.7) 1319(34) 9(7.8) 1328(3.5)
Tuberculosis Co-infection 816 (14) 12(5.3) 828 (1.4) 374(2.0) 6(5.3) 380(2.0) 442(1.2) 6(5.2) 448(1.2)
Tattooing 1921 11 (4.8) 1932 (34)  1290(6.9) 10(8.8) 1300(6.9) 629(1.6) 1009 630(1.6)
(34)
Blood transfusion 232(04) 1(04) 233 (04) 77(04) 0(0) 77(0.4) 155(0.4) 1(0.9) 156(0.4)
Drug injection within one year 17 (0.0) 5(2.2) 22 (0.0) 17(0.1) 4(3.5) 21(0.1) 0(0) 1(0.9) 1(0.0)
MSM 5(0.0) 2(0.9) 7 (0.0) 5(0.0) 2(1.8) 7(0.0) - - -
Partner of an HIV-infected one 17 (0.0) 1(0.4) 18 (0.0) 6(0.0) 0(0) 6(0.0) 11(0.0) 1(0.9) 12(0.0)
Having STD 119(0.2) 0(0) 119(0.2) 13(0.1) 0(0.0) 13(0.1) 106(0.3) 0(0) 106(0.3)
MTCT 53(0.1) 12(5.3) 65 (0.1) 25(0.1) 7(6.2) 32(0.2) 28(0.1) 5(4.3) 33(0.1)
FSW 4(0.0) 0(0) 4(0.0) - - - 4(0.0) 0(0) 4(0.0)
Cupping 140 (0.2) 0(0) 140 (0.2) 86(0.5) 0(0) 86(0.5) 54(0.1) 0(0) 54(0.1)
History of Prison or Addiction 271(05) 4(1.8) 275 (0.5) 255(1.4) 4(3.5) 259(1.4) 16(0.0) 0(0) 16(0.0)
Rehab Center
Substance abuse 320(06) 5(2.2) 325(0.6) 296(1.6) 3(2.7) 299(1.6) 24(0.1) 2(1.7) 26(0.1)
Unsanitary dental procedure 175(0.3) 1(04) 76 (0.3) 64(0.3) 1(0.9) 65(0.3) 111(0.3) 0(0.0) 111(0.3)
Person's request 825(14) 0(0) 825 (1.4) 515(2.7) 0(0) 515(2.7) 310(0.8) 0(0) 310(0.8)
Unsanitary medical procedures 8 (0.0) 1(0.4) 9(0.1) 15(0.1) 0(0) 15(0.1) 13(0.0) 1(0.9) 14(0.0)
Having an HIV-infected family (O ) 0(0) (O ) 17(0.1) 0(0) 17(0.1) 18(0.0) 0(0) 18(0.0)
member
Community-based HIV Testing 1397 1(0.4) 1398 (2.4) 925(4.9) 1(0.9) 926(4.9) 471(1.2) 0(0) 471(1.2)
Campaigns 24)
Hepatitis Co-infection 31(0.0)  0(0) 31(0.1) 8(0.0) 0(0.0) 8(0.0) 23(0.1) 0(0) 23(0.1)
Dormitory Residency 212(04) 1(04) 213(0.4) 134(0.7) 1(0.9) 135(0.7) 78(0.2) 0(0) 78(0.2)
Needle or sharp-pointed things 409 (0.7) 1(04) 410(0.7) 259(1.4) 0(0) 259(1.4) 150(0.4) 1(0.9) 51(0.4)
sticking
Child Labor 99 (0.2) 0(0) 99 (0.2) 68(0.4) 0(0) 68(0.4) 31(0.1) 0(0) 31(0.1)
Any suspicious contact 112(0.2) 104 113(0.2) 53(0.3) 1(0.9) 54(0.3) 59(0.2) 0(0) 59(0.2)
Rape 25(0.0) 0(0) 25(0.0) 7(0.0) 0(0) 7(0.0) 18(0.0) 0(0) 18(0.0)
Transgender 2(0.0) 0(0) 2(0.0) 2(0.0) 0(0) 2(0.0) 0(0.0) 0(0) 0(0.0)
Two or more risks of the above 354(06) 8(3.5) 362 (0.6) 314(1.7) 2(1.8) 316(1.7) 40(0.1) 6(5.2) 46(0.1)
P value <0.001 <0.001 <0.001

AOR [95% CI] 1(1,1)

101,1)

10,1)

AOR: Adjusted Odds Ratio, MTCT: mother-to-child transmission, MSM: Men have Sex with Men, FSW: Female Sex Workers, STD: Sexuality Transmitted Diseases

9 Partner characteristics included illicit drug use, history of incarceration, the concurrence of sexual relationships, and occupational risks.

were more likely to be diagnosed as positive compared
to pregnant clients (AOR=5.04[95%CI:1.20,21.13],
P-value=0.027). However, unlike men, age was not sig-
nificantly associated with test positivity. (P-value>0.05).

Discussion

We evaluated the factors associated with HIV-RDT
uptake and determinants of positive results among
male and female test takers, aged 3-97 years, seeking

HIV-RDT to check their status or being referred for test-
ing, in 122 testing sites located in 15 cities in northeast
Iran.

We found a sharp decrease in the number of HIV tests
performed in 2020 compared to 2019. Similar findings
with an overall reduction of 50% in HIV testing were
reported in the WHO Eastern Mediterranean region,
where Iran is located [14], 26.19% reduction in Europe,
34.67% in Africa, 39.41% in Asia, and 44.62% in Latin
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America [15]. The explanation could be the start of the
COVID-19 pandemic and the stay-at-home period, which
aggravated testing obstacles due to fear of contracting
COVID-19, as a life-threatening disease, COVID-19-re-
lated stigma, reallocating budget and human resources
to the COVID-19 care provision [16—18]. Moreover, this
study’s significant upward trend in positive test results
during the COVID-19 pandemic may suggest either

increasing HIV prevalence or targeted screening strate-
gies prioritizing the key population, the latter of which
has also been reported in a review of 44 countries in 4
continents during COVID-19 pandemic, ranging from
2.2% increases in positive yields in African countries to
44% in European countries [15].

According to the current findings, HIV-RDTs uptake
among women was almost twice as high as among men.
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Table 5 Logistic Regression of Clients'Independent Characteristics and Positive HIV-RDT Outcome
Variable TOTAL MALE FEMALE
AOR Wald AOR Wald AOR Wald
[95%Cl] P-value [95%Cl] P-value [95%(Cl] P-value
Age 1.03(1.01,1.05) 0.006 1.05(1.02,1.08) 0.001 1(0.97,1.04) 0.847
Sex Female
Male 1.50(0.86,2.61) 0.152
Marital status Married
Never married 1.81(0.97,3.35) 0.060 2.06(0.92,4.62) 0.081 2.09(0.78,5.57) 0.140

Divorced 2.10(1.04,4.25)

Widowed 4.33(1.57,11.94)
Pregnancy Status Yes

No 7.76(2.51,23.97)
Occupation Homemaker

Unemployed 3.20(1.59,6.45)

Employee 3.20(1.59,6.45)

Self-employed 0.81(0.42,1.55)
Education level llliterate

Primary school 85(0.57,6.0)

Secondary school 4, 67(1 441511)

High school and diploma 303(0 92,10.03)

University degree 10(0.60,7.38)
Testing History First Time

Repeated 0.66(0.25,1.70)
Nationality Iranian

Non-Iranian 1.60(0.73,3.46)
Referral Type Referred Client

Volunteer 0.53(0.32,0.89)
Duration from First Exposure <3 months

>3 months 1.20(0.70,2.08)
Reasons for Taking HIV-RDT 1(1,1)

0.040 2.04(0.66,6.27) 0214
0.005 4.64(0.88,24.50)  0.071

2.71(1.07,6.87) 0.036
7.07(1.96,25.54)  0.003

0.000 5.04(1.2021.13)  0.027

0 0.999
0.001 2.01(0.75,5.44) 0.168
0.520 0.54(0.21,1.40) 0.205

2.69(1.14,6.34) 0.024
0.78(0.38,1.62) 0.507

0.960 0.44(0.10,2.06) 0.300
0.015

0.304 1.93(0.34,10.9) 0454 1.35(0.28,6.59) 0.712
0.010 4.94(0.9,27) 0.065 3.06(0.63,1496)  0.166
0.069 2.05(0.35,12) 0427 2.72(0.56,13.1) 0.213
0.248 1.51(0.24,9.67) 0.665 1.96(0.37,10.34) 0425

0.389 1.05(0.31,3.55) 0.932 051(0.11,0229) 0378

0.238 1.61(0.46,5.64) 0.460 1.58(0.58,4.28) 0.369
0.017 0.38(0.17,0.82) 0.014 0.67(0.33,1.37) 0.273

0.389 1.46(0.59,3.60) 0416 0.95(0.47,1.94) 0.887
0.695 1(1,1) 0.112 1(1,1) 0497

Multicollinearity did not exist in the regression model. Homogeneity assumption of the variance was met.

AOR: Adjusted Odds Ratio, Cl: Confidence Interval.
P-value<0.05 is considered statistically significant.

This seems to be a consistent finding across various stud-
ies [19-22]. It could be partially attributable to the several
health services devoted to women providing them with
the opportunities to take HIV-RDT. The same finding
has been reported in Senegal, taking reproductive health
care to explain much of the difference in HIV test uptake
between the two genders [23]. Men are more engaged in
work and may have less access to testing facilities, blam-
ing inconvenient clinic hours that seeking health ser-
vices means work absence, lost wages, and poverty [24].
Other reported barriers to male test seeking were stigma,
confidentiality concerns, distance to the facility, and
perceived such services as weakness or feminine compro-
mising their masculinity [19, 25], resulting in a 1.4 times
higher likelihood of a late diagnosis of HIV infection in
men compared to women [26]. Indeed, the four times
higher participation of men in testing conducted through
community-based HIV testing campaigns in the cur-
rent study may emphasize the importance of HIV test-
ing outside conventional facilities to reach higher testing

coverage among men. This is in agreement with findings
previously reported from outreach testing programs and
event-based testing in Tanzania [27] or self-testing at
home in Malawi [28], as examples of community-based
testing, which is strongly recommended by WHO to be
implemented to scale up testing coverage [9].

Low male testing uptake can increase HIV transmis-
sion to their female partners, as well [25]. According to a
study on married women in Iran, 20% of the risks of HIV
infection were imposed by their spouses on them [29].
This could explain why having a sexual partner at risk of
contracting HIV was among the main reasons for HIV-
RDT uptake and positivity among women in the current
study.

Despite taking fewer HIV-RDTs, men were approxi-
mately two times more likely to be identified as positive
than women in bivariate analysis. Since most women in
our study took HIV-RDT as prenatal care (70.6%), with
probably low underlying risks, there were less likely than
men to be identified as positive. Female clients might
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have also received more HIV-related education in prena-
tal visits, resulting in less inclination to have hazardous
behaviors [24]. The association between HIV infection
and the male gender has been previously reported as 2.18
times greater odds in a nationwide systematic review
in Iran [24]. Given the higher risk, less testing, and late
diagnosis among men, policymakers should provide
male-centered approaches to overcome barriers to male
testing engagement, such as flexible clinic hours, mobile
testing sites, and promoting home testing and self-testing
[25].

In the present study, older age was positively associated
with higher HIV-RDT positivity, particularly among men.
Young adults and adolescents are often less presented for
HIV testing or using related services in Iran and MENA
region [11, 26] or African countries [22, 30] decreas-
ing the chance of being identified as positive compared
to older men or women. This could be because older
men and women might enjoy more social and economic
power with higher confidence in seeking tests [23].

Our findings showed non-married population’s engage-
ment in HIV-RDT was relatively low. Married women
in other studies had higher odds of being ever tested
for HIV, attributed to testing for pre-marriage or prena-
tal care [31, 32]. More importantly, multivariate analysis
showed that divorce and widowhood were factors related
to a higher probability of positive HIV-RDT, particularly
among women. As previously published, formerly mar-
ried women had a significantly higher prevalence of HIV
compared to currently-married or never-married women
[33, 34]. The disparity in HIV status by women’s matri-
mony was consistent with a joint report by WHO and
UNAIDS, which was attributed to differences in social
treatment or treatment with disdain of these groups
of women [35]. They may engage in hazardous sexual
activities with a high rate of partner change or might be
sexually exploited through temporary marriage or offer-
ing financial support that imposes more infection risk
on them [34]. Despite higher test uptake and relatively
lower HIV infection among married women in our study,
they are considered a vulnerable group in terms of HIV
infection [11]. It is not unlikely that widowed or divorced
women became infected during the marriage or even
before that [34]. Given that drug injection is still the
main route of HIV transmission in Iran [36], and nearly
half of the injecting drugs users living in Iran (with male
predominance) are married and a third are engaged in
extramarital sexual relationships, drug users pass the
virus to their female partners by sexual intercourses [37].
Therefore, married women constitute the bridge popula-
tion in the HIV transmission chain in the MENA region
and Iran [11], and interrupting the interaction between
drug injection and sexual contact by targeting married
women is key to halting the epidemic progression [11].
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In accordance with the existing literature mentioned a
changing pattern in transmission route from intravenous
drug injection to sexual contact in Iran [36], the majority
of our positive clients had reported heterosexual contact
as their transmission route and one-third of the female
clients with positive test result were pregnant women
identified thorough prenatal testing. To address these
issues, multisectoral prevention interventions at national
levels are required which should not be gender-neutral as
previously mentioned by Dworkin et al. [20].

Levels of education were of great significance in tests
seeking behavior and positive test results. In line with
our findings, the odds of being ever tested for HIV rose
along with an increase in the levels of education from
illiteracy to school education in some African countries
[32, 38, 39]. More importantly, lower education levels
compared to university education were associated with a
higher positivity rate in the current study. This conveys
the importance of education in improving HIV-related
knowledge, utilization of health services, and reducing
HIV transmission [38, 39]. Given the evidence, we sug-
gest providing quality education to improve life skills,
particularly secondary and high school-based programs,
with health and sex education related to HIV risk factors,
transmission routes, and prevention [11].

Our finding supports less test-seeking behavior and
a higher likelihood of HIV transmission among unem-
ployed clients. Consistent with this, the state of being
employed has been suggested as a significant factor in
reducing HIV transmission and better HIV prevention
outcomes [40, 41]. In a study conducted in France, unem-
ployment status was reported to be associated with late
testing among MSM [42], and in Italy, it was associated
with never being tested among women [43]. Consis-
tent evidence shows that men in professional industries
reported 66% less unprotected heterosexual intercourse
and alcohol consumption [44], and irregular or unstable
employment is associated with increased partners and
sexual events [45].

Despite the measures taken to reduce vertical transmis-
sion of HIV in Iran, leading to a decrease in the absolute
number of vertically infected, MTCT is still a concern in
the HIV care continuum [2]. Previous studies attributed
the statistics to late diagnosis of the disease, after natu-
ral childbirth, late prophylaxes for newborns, and a lack
of awareness and education for pregnant women in Iran
[46]. Additionally, increasing numbers of sexually trans-
mitted HIV infection among women in the past decade
has led to an increased number of women living with
HIV and consequently infected newborns [47]. Although
Iran is amongst the countries with relatively high testing
rates for pregnant women, as nearly half number of our
testing was devoted to prenatal care, the coverage levels
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were not reported any higher than 65% in previous stud-
ies [48].

First-time test takers did not show a significantly higher
chance of being identified as positive compared to re-
testers in the current study. In contrast, Martelli et al,,
in Tanzania, Africa reported significantly higher posi-
tive yield in first-time testers, which was attributed to a
lack of risk perception in first-time testers [27]. However,
according to our finding both first-time testers and re-
tester might benefit from HIV-RDT and should be tar-
geted in the region.

In our study, the population with hazardous behavior
was less likely to seek HIV-RDT in PHC/VCTs. Accord-
ing to previous studies in Iran and other countries, those
at the highest risk such as FSW and MSM are reluctant
to be tested for HIV or even report their testing results
in surveys due to some cultural constraints, fear of crimi-
nalization, and social rejection [23, 49]. Another explana-
tion is that, in Iran, the populations at higher risk such as
prisoners, people who inject drugs, and dormitory resi-
dents, might be approached directly and actively tested
for HIV through active case finding (ACF) programs in
prisons, addiction recovery centers, dormitories, and
other enclosed facilities [50, 51], the results of which
may not be submitted at the same dataset utilized in
this study. Given the barriers, HIV self-testing kits have
been introduced in some countries in the MENA region
to encourage and enable more people to test at home by
lifting some of the aforementioned testing barriers [3].
Although these kits have been available in Iran since
2018, they should be more acknowledged and integrated
into the prevention program, particularly for critical pop-
ulations [3].

Limitations One limitation of our study is missing infor-
mation in HIS due to the result being incompletely sub-
mitted in HIS or presented in a different dataset in the
case of ACFE. Another limitation was the study duration,
which included the COVID-19 pandemic, which might
affect the number of clients. Moreover, this study was a
cross-sectional study with a sampling procedure based on
the Census (gathering information about every member
of the population). This caused an imbalance in popula-
tion size between the compared groups, making us unable
to fully measure confounding factors. Thus, the results are
not supposed to show the causation or predict the main
outcome (positive HIV-RDT) based on demographic or
behavioral variables.

Strength points This study is unique as no other study
has analyzed the database of the HIS affiliated with other
medical universities in Iran. Furthermore, we analyzed
data from five years to be able to depict a reliable trend.
Additionally, we used data from all centers including
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urban and rural areas with a large population size, hence
we can claim that the method and results of this study can
be extrapolated to Iran to expand the coverage.

Conclusion

This study provides evidence on HIV-RDT uptake, driv-
ers of HIV transmission, and demographic and behav-
ioral risk determinates of positive HIV-RDT outcomes.
These findings highlighted the need for target-specific
interventions in the area which can have implications for
policymakers to expand the testing coverage. Despite a
downward trend in the number of testing over five years,
we found an upward trend in positive yield. The study
showed a relatively low HIV-RDT uptake among men
and unmarried populations and promoting community-
based testing outside conventional facilities with flexible
hours, such as home, mobile or self-testing can lift the
testing barriers among men. Moreover, higher HIV-RDT
positivity rates among men, divorced, widowed, unem-
ployed, and those with a high-school education or below
ask for specific innovative preventive strategies to focus
on these populations. Since married women consider
a bridge population in HIV transmission, addressing
HIV-related knowledge insufficiency, empowering them
through life skill school-based education, and scaling up
prenatal testing might help better combat the epidemic
in the area.
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