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Abstract
Introduction
Despite the relatively low HIV incidence in Assam, the region is at a critical juncture due to its strategic
location as the gateway to north-eastern India and its proximity to three states with high HIV prevalence.
This study, conducted from July 2022 to August 2023, aimed to assess the risk factors among HIV
seropositive cases in Assam.

Methods
This hospital-based retrospective cross-sectional study included all HIV seropositive patients enrolled at the
Integrated Counselling and Testing Centre (ICTC), Dhubri, Assam, India. The diagnosis was carried out
following Strategy III of the National AIDS Control Organization (NACO), India guidelines, ensuring the
thoroughness and reliability of the data. The difference in proportions was examined using a chi-square test
with a p-value of less than 0.05 as significant. For identifying factors independently associated with the HIV
transmission route, binary logistic regression was used. The data were analyzed using Statistical Package for
the Social Sciences (SPSS) version 21 (IBM Corp., Armonk, NY).

Results
Out of 151 HIV seropositive patients, the majority, 133 (88.1%), were male. Most patients (95%, n=143)
belonged to the young adult age group ranging from 15 to 49 years. A significant association between age of
patients and gender was observed (p-value=0.002). HIV seropositivity was noted more among rural patients
(n=99; 65.6%) and married female patients (p-value<0.001). The majority, 43.0% (n=65), of the patients were
educated up to high school level. Injectable drug use was the leading mode of transmission (n=104; 68.9%).
Route of HIV transmission was found to be significantly associated with age (p-value<0.001), gender (p-
value<0.001), marital status (p-value<0.001), education (p-value<0.05), migration (p-value<0.001), and
occupation (p-value<0.001).

Conclusion
The significant rise in new HIV infections, particularly among injectable drug users, underscores the urgent
need for increased testing and awareness programs. These, along with better access to antiretroviral
medication, rehabilitation programs, and stricter laws on illegal drug trafficking, could play a crucial role in
controlling the spread of the disease.

Categories: Family/General Practice, Epidemiology/Public Health, HIV/AIDS
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Introduction
Even though the HIV epidemic began more than 40 years ago, HIV still presents a threat to global public
health [1]. Monitoring HIV transmission in a population is crucial for controlling and preventing the disease
[2]. Chronic HIV infection is characterized by a steady loss of CD4+ T-cells and a disruption in CD4+ T-cell
equilibrium, which eventually results in immune weakening and death [3].

HIV has claimed around 40.4 million (32.9-51.3 million) lives so far, making it a serious global public health
concern [4]. The first HIV infections in India were discovered in 1986 among female sex workers in Chennai.
As per the recent India HIV Estimation 2019 report, since the epidemic's peak in 2000, India's estimated
adult HIV prevalence trend has been dropping and stabilizing in recent years. Yet, around 23.49 lakh people
were living with HIV/AIDS (PLHIV) in India in 2019 [5]. North-eastern India constitutes both high and low
HIV prevalent states, among which Mizoram had the highest estimated adult HIV prevalence (2.37%),
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followed by Nagaland (1.44%) and Manipur (1.15%). Assam is the gateway to north-eastern India and is
surrounded by three states with high HIV prevalence. Thus, it is vulnerable to HIV transmission even if its
HIV incidence is low in comparison to the rest of the nation [6]. A recent study from Assam documented HIV
seropositivity as 4.68%, with males outnumbering females. The study also reported that the primary
transmission route was the heterosexual route [7]. In India, unprotected homosexual and heterosexual
behavior and injectable drug use are the primary contributors to the HIV epidemic, particularly among the
high-risk groups [8]. People living with HIV/AIDS suffer from stigma associated with the virus, which has
serious adverse effects on their psychological health and quality of life, and they often feel hesitant to get
checked, treated and disclose their status due to fear of rejection or stereotypes [9].

Injectable drug users (IDUs), sex workers, and men who have sex with men (MSM) not only contribute
towards a high burden of HIV, stigma, and prejudice but also increase the risk of blood-borne infections such
as HIV, hepatitis B, and hepatitis C through high-risk behaviors such as sharing contaminated needles and
syringes [10,11]. Spouses of IDUs are another category of usually monogamous women in India exposed to
HIV and other infections because of their partners' high-risk behavior [11]. Sex work contributes to the HIV
epidemic's propagation from the IDU population to sex workers and, ultimately, to the general public. The
National AIDS Control Program places a strong emphasis on preventing new infections in high-risk
populations. Targeted interventions are the most efficient way of halting the spread of HIV [12]. Designing
tailored HIV prevention strategies requires understanding the sociodemographic and behavioral
characteristics of the target population [12].

Determining the relative effects of behavioral risk variables may help direct HIV infection prevention efforts
and aid in future HIV control planning in India. The current study aimed to assess the sociodemographic
and behavioral characteristics of HIV seropositive cases attending a tertiary care hospital in Western Assam
and thereby identifying the factors contributing to HIV infection.

Materials And Methods
The hospital-based retrospective study was conducted in the Department of Microbiology, Dhubri Medical
College and Hospital, Dhubri, Assam, India, using data from all the HIV seropositive patients enrolled in the
Integrated Counselling and Testing Centre (ICTC), Dhubri, from July 2022 to August 2023 after attaining
approval from the Institutional Ethics Committee (DMCH/EC/2023/11) of Dhubri Medical College and
Hospital and State Aids Control Society (ASACS), Assam.

After proper counselling and providing detailed information about the aims of the present study, informed
consent was obtained from the participants. The participants were interviewed using a structured
questionnaire to obtain information on age, sex, domicile, marital status, education, occupation, migration
status, monthly income, and transmission route. The patients' socioeconomic status was documented as per
the modified BG Prasad Classification [13], depending on the monthly per capita income. Strict
confidentiality was maintained throughout the study period.

For HIV diagnosis, 2-3 mL of blood was collected aseptically in a clean, sterile tube from patients attending
ICTC, Dhubri and tested for HIV antibody (HIV1/HIV2) in the serum following strategy III of the NACO, India
guidelines [14]. Potential sources of bias, such as confounding and selection bias, were minimized by
following exclusive diagnostic criteria for HIV and eliminating cases of exclusive criteria after proper history
taking, clinical findings, and laboratory testing.

Sample size
The sample size was calculated using online Raosoft statistical software and was estimated at n=151,
considering a seropositivity rate of 11% [6], a confidence level of 95%, and a margin of error of 5%. The
power analysis using G*Power software revealed that the sample size n=151 is sufficient to detect
meaningful associations using chi-square contingency tables with 80% power and an effect size of 0.3.

Statistical analysis
The data were entered into MS Excel and analyzed using Statistical Package for the Social Sciences (SPSS)
version 21 (IBM Corp., Armonk, NY). The mean and standard deviation were used to present the continuous
variables. In contrast, percentages and frequencies were used to present categorical variables. The
Kolmogorov-Smirnov test was used to examine the normality of a continuous variable's distribution. The
proportional differences were examined for statistical significance using a non-parametric chi-square test.
Univariate and multivariate binary logistic regression models with backward elimination were used to
identify independent factors associated with the HIV transmission route. A p-value of less than 0.05 was
deemed statistically significant.

Results
A total of 151 patients seropositive for HIV infection were included in the study, of whom 133 (88.1%)
patients were male and 18 (11.9%) were female. The patients' mean age (±standard deviation) was 26.97
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(±8.94) years. Approximately 94.7% (n=143) of the seropositive patients belonged to the age group of 15-49
years, with the highest number of cases found in the age group of 15-24 years (n=67; 44.3%), followed by the
age group of 25-34 years (n=60; 39.7%) and 35-49 years (n=16; 10.6%). A significant association between the
age of patients and gender was observed (p-value=0.002), with 84% (n=117) of the male patients being in the
age group of 15-34 years. Higher incidences of HIV seropositive patients were from rural areas (n=99;
65.6%). High HIV seropositivity was significantly noted among married female patients (p-value<0.001),
while the HIV seropositivity status was almost similar among married and unmarried male patients. The
majority, 43.0% (n=65), of the patients were educated up to high school level. Almost 10.6% (n=16) of
patients were migrants (Table 1).

Variables Categories
Sex

Chi-square value p-Value
Male (n=133) Female (n=18)

Age

0-14 years 2 (1.5%) 1 (5.6%)

17.06 0.002*

15-24 years 61 (45.9%) 6 (33.3%)

25-34 years 56 (42.1%) 4 (22.2%)

35-49 years 12 (9.0%) 4 (22.2%)

≥50 years 2 (1.5%) 3 (16.7%)

Domicile
Urban 49 (36.8%) 3 (16.7%)

2.85 0.09
Rural 84 (63.2%) 15 (83.3%)

Marital status

Unmarried 65 (48.9%) 2 (11.1%)

28.58 <0.001*Married 68 (51.1%) 13 (72.2%)

Widowed/separated 0 (0.0%) 3 (16.7%)

Education

Illiterate 30 (22.6%) 6 (33.3%)

3.26 0.51

Primary 14 (10.5%) 2 (11.1%)

High school 58 (43.6%) 7 (38.9%)

Intermediate 24 (18.0%) 1 (5.6%)

Graduation and above 7 (5.3%) 2 (11.1%)

Migrants
No 119 (89.5%) 16 (88.9%)

0.005 0.94
Yes 14 (10.5%) 2 (11.1%)

TABLE 1: Sociodemographic characteristics of the HIV seropositive cases
The data are presented as frequency (n) and percentage (%), with a total sample size of n=151.

*A p-value of <0.05 was considered statistically significant for the chi-square test

Out of the 151 patients, 21.9% (n=33) were unskilled laborers, 17.9% (n=27) were engaged in semiskilled
work, and 7.9% (n=12) were unemployed. Long or short-distance drivers constituted 20.5% (n=31) of the
patients. Around 11.9% (n=18) of patients had their own business, 9.3% (n=14) were homemakers, and 4.0%
(n=6) were students (Figure 1).
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FIGURE 1: Occupation-wise distribution of HIV seropositive cases
The data are presented as frequency (n) and percentage (%), with a total sample of n=151

Almost two-thirds of the patients (n=102; 67.6%) were from lower middle-class economic status, 27.8% (n=
42) belonged to a middle class, and only 7 (4.6%) out of 151 patients belonged to the upper middle class as
per the modified BG Prasad classification of socioeconomic status (Figure 2).

FIGURE 2: Socioeconomic status of HIV seropositive cases
The data are presented as frequency (n) and percentage (%), with a total sample size of n=151

While observing the mode of transmission, we have found that the highest number of HIV patients (n=104;
68.9%) were IDUs; heterosexual activity with one or many partners was noted in 43 (28.5%) patients.
Vertical route transmission was observed in three (1.98%) patients, all below 15 years of age. Homosexual
route of transmission was found in only one (0.7%) male patient (Table 2).
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Mode of transmission Number of patients Percentage

Injectable drug use 104 68.90%

Parent to child 3 2.00%

Heterosexual intercourse 43 28.50%

Homosexual intercourse 1 0.70%

TABLE 2: Mode of transmission of HIV infection
The data are presented as frequency (n) and percentage (%), with a total sample of n=151

As shown in Table 3, the association between the route of transmission and sociodemographic variables was
further investigated among the 148 HIV seropositive cases, excluding the three cases of vertical route
transmission. A significant association between the age of the patient and the route of HIV transmission was
noted (p-value<0.001), with the majority of the IDUs belonging to the age group of 15-34 years (n=100/104,
96.1%). It was also observed that HIV infection among IDUs is increasing (p-value <0.001) and
predominantly in males (n=104; 100%). Sexual transmission of HIV was substantially noted among married
patients (p-value<0.001). More than 80.0% (n=85/104) of the IDUs were literate (p-value<0.05), and none of
the migrant patients were IDUs (p-value<0.001). A highly significant association was noted between the
route of HIV transmission and the occupation of the patients (p-value<0.001). Injectable drug use was
observed to be the route of transmission mostly among unskilled laborers (n=25/104; 24.0%), drivers
(n=25/104; 24.0%), and semiskilled workers (n=21/104; 20.2%). On the other hand, sexual transmission of
HIV was mainly noted among homemakers (n=14/44; 31.8%), followed by unskilled laborers (n=8/44; 18.2%).
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Variable Categories
Transmission route

Chi-square value p-Value
Sex# (n=44) IDU (n=104)

Age group

15-24 years 10 (22.7%) 57 (54.8%)

34.60 <0.001*
25-34 years 17 (38.6%) 43 (41.3%)

35-49 years 12 (27.3%) 4 (3.8%)

≥50 years 5 (11.4%) 0 (0.0%)

Gender
Male 27 (61.4%) 104 (100.0%)

45.39 <0.001*
Female 17 (38.6%) 0 (0.0%)

Domicile
Urban 14 (31.8%) 38 (36.5%)

0.30 0.58
Rural 30 (68.2%) 66 (63.5%)

Marital status

Unmarried 8 (18.2%) 56 (53.8%)

20.89 <0.001*Married 33 (75.0%) 48 (46.2%)

Widowed/separated 3 (6.8%) 0

Education level
Illiterate 15 (34.1%) 19 (18.3%)

4.37 0.04*
Literate 29 (65.9%) 85 (81.7%)

Migrant
No 28 (63.6%) 104 (100.0%)

42.40 <0.001*
Yes 16 (36.4%) 0 (0.0%)

Occupation

Unemployed 1 (2.3%) 11 (10.6%)

48.23 <0.001*

Semiskilled worker 6 (13.6%) 21 (20.2%)

Unskilled worker 8 (18.2%) 25 (24.0%)

Own business 5 (11.4%) 13 (12.5%)

Student 0 (0.0%) 6 (5.8%)

Housewife 14 (31.8%) 0 (0.0%)

Driver 6 (13.6%) 25 (24.0%)

Private job 1 (2.3%) 3 (2.9%)

Government job 1 (2.3%) 0 (0.0%)

Sex worker 2 (4.5%) 0 (0.0%)

TABLE 3: Association of sociodemographic variables and route of transmission of HIV
The data are presented as frequency (n) and percentage (%), with a total sample size of n=148

*A p-value of <0.05 was considered statistically significant for the chi-square test. #Sexual transmission route comprised both homosexual and
heterosexual routes of transmission

The univariate logistic regression analysis revealed that those aged 35 years and below had a 15 times higher
chance of HIV transmission through injectable drug use (OR=15.7, 95% CI: 4.9-50.7). Also, the chances of
transmission of HIV through injectable drug use were five-fold higher among unmarried individuals
(OR=5.2, 95% CI: 2.2-12.3). Almost two times higher odds of HIV transmission through injectable drug use
were observed among literate participants (OR=2.3, 95% CI: 1.0-5.1) as compared to illiterate individuals. As
compared to housewives and those belonging to other professions, unemployed persons (OR=11.5, 95% CI:
1.4-96.7), those involved in semiskilled (OR=3.7, 95% CI: 1.2-10.8) and unskilled workers (OR=3.3, 95% CI:
1.2-8.8), and drivers (OR=4.3, 95% CI: 1.5-12.6) had significantly higher odds of HIV transmission through
injectable drug use. The data were further analyzed using multivariate logistic regression with the backwards
Wald elimination method to adjust potential confounding effects. The multivariate logistic regression
analysis revealed that age of 35 years and below (OR=15.6, 95% CI: 3.6-67.3), unmarried individuals (OR=4.0,
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95% CI: 1.5-11.0), individuals engaged in semiskilled (OR=4.1, 95% CI: 1.2-14.5) and unskilled works
(OR=4.7, 95% CI: 1.4-15.5), and drivers (OR=13.7, 95% CI: 3.1-61.4) had significantly higher chances of HIV
transmission through injectable drug use (Table 4).

Variable Categories
Transmission route

Crude OR 95% CI Adjusted OR 95% CI
Sex# (n=44) IDU (n=104)

Age group
35 years and above 17 (38.6%) 4 (3.8%) 1 (ref) - 1 (ref) -

15-35 years 27 (61.4%) 100 (96.2%) 15.7 4.9-50.7 15.6 3.6-67.3

Marital status
Married/widowed/separated (n=84) 36 (81.8%) 48 (46.2%) 1 (ref) - 1 (ref) -

Unmarried (n=64) 8 (18.2%) 56 (53.8%) 5.2 2.2-12.3 4.0 1.5-11.0

Education level
Illiterate (n=34) 15 (34.1%) 19 (18.3%) 1 (ref) - 1 (ref)  

Literate (n=114) 29 (65.9%) 85 (81.7%) 2.3 1.0-5.1   

Occupation

Housewife/others (n=45) 23 (52.3%) 22 (21.2%) 1 (ref) - 1 (ref) -

Semiskilled worker (n=27) 6 (13.6%) 21 (20.2%) 3.7 1.2-10.8 4.1 1.2-14.5

Unskilled worker (n=33) 8 (18.2%) 25 (24.0%) 3.3 1.2-8.8 4.7 1.4-15.5

Driver (n=31) 6 (13.6%) 25 (24.0%) 4.3 1.5-12.6 13.7 3.1-61.4

Unemployed (n=12) 1 (2.3%) 11 (10.6%) 11.5 1.4-96.7 5.7 0.6-51.4

TABLE 4: Logistic regression analysis for association of sociodemographic variables and route of
transmission of HIV
IDU, injectable drug use; OR, odds ratio; ref, reference category; 95% CI, 95% confidence interval lower and upper bound

#Sexual transmission route comprised both homosexual and heterosexual routes of transmission

Discussion
In the past 20 years, India's National AIDS Control Programme has developed and grown to offer HIV
prevention, testing, and treatment services nationwide. All strategic elements have experienced consistent
scaling up, which has prevented and even reversed the epidemic's spread and guaranteed a significant drop
in the yearly number of AIDS-related fatalities. The HIV scenario in India is exceptionally diverse, mainly
concentrating on high-risk populations and specific regions across the nation [15]. Although the advent of
COVID-19 has not significantly influenced government efforts to contain the HIV/AIDS epidemic, an
increase in HIV rates was observed in a few areas of India, including Assam [16]. Region-specific data on
sociodemographic and behavioral patterns of people living with HIV might help understand the effects of
those on HIV transmission.

In the present study, a total of 151 patients were found seropositive for HIV infection during the study
period, where male participants (n=133, 88.1%) outnumbered female participants (18, 11.9 %). Our findings
are in contrast to a recent study in which females were observed to carry a proportionately larger burden of
HIV incidence in India despite a narrower gender gap in HIV incidence [2]. Almost 95% (n=143) of the
patients in the current study belonged to the age group of 15-49 years. A significant association between the
age of patients and gender (p-value=0.002) was noted, with the majority, 88% (n=117), of male patients
belonging to the age group of 15-34 years. Another study reported that women between 15 and 24 years of
age are twice as likely as young men to be infected with HIV globally and that young women alone account
for almost 25% of all new HIV infections [17].

In the current study, HIV seropositive females were mainly married (p-value<0.001). Negotiating the use of
condoms and other safe-sex practices in marriage and other intimate relationships is very difficult for
women who experience intimate partner violence [18]. Also, due to their partners' high-risk behavior,
spouses of IDUs are another group of typically monogamous Indian women who are at risk for HIV and other
diseases [11].

The present study shows a high frequency of HIV infection (n=104; 68.9%) among IDUs, followed by
heterosexual transmission (n=43; 28.5%) through one or many partners. Vertical route transmission was
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noted in three (2.0%) patients below 15 years of age. Homosexual (MSM) transmission was reported in only
one (0.7%) patient. Excluding the three cases of vertical route transmission from the analysis, the
relationship between the route of transmission and sociodemographic factors was further examined for the
148 adult HIV-positive cases. A significant association between the age of the patient and the route of HIV
transmission was noted (p-value<0.001), with the majority of the IDUs belonging to the age group of 15-34
years (n=100/104, 96.1%). The age bracket of 15-34 years showed an alarming 15-fold high risk of HIV
transmission via injectable drug use (OR=15.7, 95% CI: 4.9-50.7). The findings are in agreement with
another recent study [19]. Increasing HIV infection among male IDUs (p-value <0.001) in the study region is
alarming. It necessitates the strengthening of IDU-related awareness and interventions along with stricter
law enforcement against illicit drug use. More than 80.0% (n=85/104) of the IDUs were literate (p-
value<0.05). The high prevalence of HIV among literate IDUs indicates the lack of health literacy among the
substance users in the region [20]. Targeted intervention programs have proved to be helpful in the
behavioral change of IDUs by the use of new needles and syringes [18]. Sexual transmission of HIV was
substantially noted among married patients (p-value<0.01). Lack of awareness about healthy sexual behavior
and intimate partner violence are primarily attributable to the transmission of HIV among married couples.
A recent study documented the use of condoms in only 18% of married heterosexual HIV sero-discordant
couples [21].

A highly significant association was noted between the route of HIV transmission and the occupation of the
patients (p-value<0.01). Sexual transmission of HIV was mainly noted among homemakers (n=14/44;
31.8%). Injectable drug use was observed to be the route of transmission mostly among unskilled laborers
(n=25/104; 24.0%), drivers (n=25/104; 24.0%), and semiskilled workers (n=21/104; 20.2%). The multivariate
logistic regression model revealed that HIV transmission through injectable drug use was significantly more
likely among unmarried people (OR=4.0, 95% CI: 1.5-11.0), people engaged in semiskilled (OR=4.1, 95% CI:
1.2-14.5) and unskilled jobs (OR=4.7, 95% CI: 1.4-15.5), and drivers (OR=13.7, 95% CI: 3.1-61.4). Similar to
our findings, a recent review documented educational status and employment as a significant factor of HIV
transmission among IDUs [22].

The study also found that there was an increase in HIV seropositivity in IDUs over the one-year study period.
This could be attributed to more people visiting ICTC, Dhubri, for HIV testing since its initiation two years
ago. Also, the lack of information on HIV-positive female IDUs does not rule out the possibility of hidden
transmission among female IDUs, which might be left unscreened [22].

Geographical proximity, border sharing with Bangladesh, lack of resources, sociopolitical issues, low
educational attainment, lack of addiction treatment, and the recent use of unsterilized injection equipment
have all significantly impacted the spread of HIV among IDUs and the failure of HIV/AIDS prevention
programs in the study region. Additionally, stigma, discrimination, and misinformation all play a significant
role in the spread of HIV because they hinder the proper dissemination of pertinent information and the
implementation of efficient preventative measures.

Limitations
The findings of the study will aid researchers in their understanding of the variables associated with HIV
infection in high-prevalence regions. However, the present study is limited to one year and includes data
from only one ICTC center. Also, the study aims to assess the sociodemographic and behavioral
characteristics of the HIV seropositive cases associated with HIV transmission. Further investigations with
longer duration and larger sample sizes, including both behavioral and clinical factors such as co-infections,
drug history, and drug adherence, might help in identifying the key factors and other confounders associated
with increased HIV transmission in the region. A more extensive multicentric study including data from
other ICTCs of the state could highlight the HIV spectrum of the region more prominently.

Conclusions
HIV seropositivity was higher among the adult population and males. Injectable drug use and heterosexual
mode of transmission were the most prominent modes of HIV transmission. Age, gender, education status,
marital status, and occupation were significantly associated with the route of HIV transmission among adult
patients.

Drug injecting-related HIV programs related to comprehensive harm reduction, including clean needle and
syringe exchange and opioid substitution treatment, should be extended for underprivileged and rural areas
promptly. Preventive measures are needed, including psychological counselling and targeted intervention
for behavioral change in high-risk groups. Early screening for IDUs for the detection of HIV and
psychological counselling for antiretroviral therapy might guarantee low viremia in individuals with HIV,
thereby providing them with the same level of health and life expectancy as their counterparts without HIV.
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