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Abstract

Introduction: Human immunodeficiency virus (HIV) test-treat-retain cascade analysis, is a model to 
identify gaps at every stage of service delivery, and formulate potential solutions to enhance coverage 
of these services, as we aimed to carry out in the present study. 
Material and methods: In order to detect problems, develop solutions, and further prioritize them at differ-
ent stages of HIV cascade, Fishbone analysis model (WHO 2018) was used. At first, an Excel file including 
15 sheets was constructed, each sheet for a significant demographic data of sub-group covering all key 
populations. Within each sheet, cascade diagram for diagnostic services, connection to services, treatment, 
and suppression of viral load was demonstrated. Excel file was sent to 28 key persons. Participants were 
instructed to identify problems in each stage and list all probable reasons for every specific problem. These 
reasons were classified into six groups based on Fishbone model, including: 1) policies/guidelines; 2) ser-
vice/program management; 3) human resources; 4) supplies; 5) services delivery methods; and 6) patient/
client-related factors. Subsequently, participants were instructed to propose their potential solutions to ad-
dress these obstacles. Finally, four key informants prioritized the problems and suggested solutions. 
Results: Analysis of the most important solutions (with 10-12 scores) proposed by key persons of the five 
groups, including the increase of society awareness, addressing the stigma of HIV disease in mass media, 
collaboration between politics and health parties to enhance society knowledge, expanding the treatment 
and counseling centers and facilities across the country, healthcare workers training to provide valid and 
reliable guidance and information to people who live with HIV, and refer them to designated centers for 
care, counseling, and treatment as well as appropriate patient detection, mapping procedure, and gather-
ing precise statistics, and finally, employment of professional caregivers in counseling and testing centers. 
Conclusions: Based on the identified gaps, innovative strategies to improve HIV testing and early case 
detection, particularly for key populations, are critical to reach the 90-90-90 target of the UNIAID. 
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reduce patient’s ability to access and receive medications as 
prescribed by healthcare provider [22]. 

In this qualitative study, we investigated the  factors that 
obstruct HIV testing, treatment, and care using cascade anal-
ysis approach based on a conception of patients and health-
care providers in Iran. Findings could help healthcare system 
to improve early diagnosis and coverage of ART, therefore in-
crease viral suppression and further reduce HIV transmission 
and related deaths. A study among people who inject drugs 
(PWID) in 2019 and another one among high-risk women 
affected by HIV in 2015, showed 71% and 70%, respective-
ly, of  received HIV testing in the  last 12 months. In 2015, 
57% of prisoners had been ever tested for HIV. It seems that 
coverage of ART among PWID living with HIV needs to be 
improved. In 2019, 44% of PWID living with HIV received 
ART in the past 12 months. Among 187,373 prisoners, 62,743 
received opioid substitution therapy. In the same year, 54% 
of PWID received free syringes and needles in the past three 
months [23]. 

HIV test-treat-retain cascade analysis, is a model to iden-
tify gaps at every stage of service delivery as we aimed to car-
ry out in the current study.

Material and methods 
The research team carried out cascade analysis using 

WHO tool for HIV test–treat–retain cascade analysis [24]. 
A  technical working group, including an  epidemiologist, 
infectious diseases specialists, and experts from Minis-
try of  Health (MoH) conducted the  study and performed 
the  analysis. Technical working group received technical 
supports from a steering committee, including field experts, 
policymakers, key stakeholders, and people living with HIV. 

Instrument 

An Excel file with 15 sheets was designed. Each sheet in-
dicated a specific sub-population, including children under 
15 years old, male/female aged 15 years or older, male/female  
injection drug users (IDUs), sexually transmitted HIV pa-
tients, mother-to-child transmission patients, prisoners, fe-
male sex workers (FSW), amphetamine-type stimulants (ATS) 
users, men who have sex with men (MSM), and transgender 
people. Each sheet contained the  test-treat-and-retain cas-
cade diagram specifically for each sub-population (derived 
from National HIV Case Registry System and Spectrum). 
Excel file was introduced to technical working group and 
key informants. Participants were instructed to identify po-
tential problems/gaps and explain the reasons, which might 
have caused these problems. The reasons were classified into 
six groups based on Fishbone analysis model, and included  
1) policies/guidelines; 2) service/program management;  
3) human resources; 4) supplies; 5) services delivery meth-
ods; and 6) patient/client-related factors. Subsequently, the 
participants suggested the possible solutions to address these 
issues. 

Introduction 
In response to The Joint United Nations Programme on 

HIV/AIDS (UNAIDS) new targets for human immunodefi-
ciency virus (HIV) treatment beyond 2015, experts lunched 
new approach across the world to reach the goal of 90-90-90 
by 2020; this means that by 2020, 90% of  all people living 
with HIV (PLHIV) would be expected to know their HIV 
status, 90% of all people diagnosed with HIV infection would 
receive sustained antiretroviral treatment (ART), and 90% 
of all people receiving ART would have viral suppression [1].
HIV test-treat-retain cascade analysis is a model to identify 
gaps at any stage of service delivery, and formulate potential 
solutions to enhance the coverage of these services [2]. 

In 2018, according to national statistics, around 61,000 
people were living with HIV in Iran. The annual HIV inci-
dence was 0.05 for the general population. The percentage 
of  adults aged 15-49 years living with HIV was 0.1%, and 
the number of newly infected people was 4,400. An estimat-
ed 2,600 people died from acquired immune deficiency syn-
drome (AIDS)-related illness. The number of AIDS-related 
deaths has increased by 8% since 2010, from 2,400 deaths to 
2,600 deaths. On the contrary, the number of new HIV in-
fections decreased from 5,000 to 4,400 during the same pe-
riod [3-5]. Early diagnosis and immediate initiation of ART 
are necessary to reduce the  progression of  HIV. Clinical 
studies have shown a substantial decrease in morbidity and 
mortality obtained by early diagnosis and treatment of HIV 
infection [6,7]. Moreover, a significant number of individu-
als who were unaware of  their infection, usually remained 
undiagnosed until advanced stages of  the  disease when 
HIV-related morbidities started to appear [8-11]. 

Still, there are populations that are at a high-risk of HIV 
infection, and yet they are not sufficiently targeted with HIV 
prevention, care, and treatment services [12]. With contin-
ued advances in HIV treatment and increased knowledge 
concerning best practices for care, there is no justifiable rea-
sons that PLHIV should receive suboptimal linkage to care 
and retention [13]. Expanding HIV testing centers could 
increase the  availability of  HIV test and consequently, de-
crease the number of undiagnosed people [14]. Therefore, it 
is essential to detect factors, which impede early HIV testing 
and diagnosis. Studies have shown certain barriers to global 
access to HIV testing, treatment, and care services as well 
as prevention of  further transmission [15]. For instance, 
a study by Mercier et al. revealed that adults living with HIV 
who constantly struggle with taking life-long HIV medica-
tions, often lack social support in different aspects of  their 
lives [16]. There are also some obstacles in receiving early 
and appropriate ART, such as long waiting times, transport 
costs, fears of privacy breaches, inappropriate staff attitudes, 
fragmented platforms of service delivery [17-21], high cost 
of  medical care and drugs, lack of  appropriate access to 
women’s health services, difficulties with follow-up meetings 
due to long distances, family responsibilities, and other pri-
orities in life. All these could enhance maladjustment and 
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Participants 

The current study consisted of 28 participants, including 
faculty members, stakeholders, researchers, PLWHIV and pol-
icy makers who received the Excel file by e-mail. They were in-
structed to provide their comments on any barrier and possible 
reasons and solutions for reaching the 90-90-90 goal. 

Analyses 

The comments were analyzed and categorized in an Ex-
cel file. The  comments were sorted in tables. It should be 
noted that in order to facilitate the  analysis, in each table, 
the items related to different demographic sub-groups were 
marked with different colors. 

The presented problems and solutions for HIV testing, 
treatment, and care were reviewed, scored, and prioritized 
by a  technical group consisting of  two infectious diseases 
specialists and an  epidemiologist (all working in the  field 
of  HIV in Iran), and a  person living with HIV. Each item 
was scored from one to three (one: the  lowest vs. three: 
the  highest). Based on the  comments of  technical group, 
the sum of the lowest and the highest total scores were 4 and 
12 points, respectively. The results were divided into three 
groups using Likert scale, and the final score was approxi-
mately equal to three. Therefore, scores from 10 to 12 were 
assumed as the first group with the highest priority, scores 
from 7 to 9 were considered as the second group with mod-
erate priority, and scores from 4 to 6 represented the third 
group with the lowest priority. 

Ethical considerations 

Ethical necessities of  the  present study were reviewed 
and approved by the institutional review board (IRB) of Teh-
ran University of  Medical Science and Ministry of Health 
and Medical Education (MoH & ME), with IR.TUMS.IKHC.
REC.1399.529 ethics code. Moreover, the participants pro-
vided individual informed consent. Responses of the partic-
ipants remained confidential, and only investigators affiliat-
ed with the project had access to them. 

Results 
The most important barriers to HIV testing, treatment, 

and care are listed in Table 1. As it has been shown, people 
infected through sexual contact were less likely to be iden-
tified and tested for HIV. Another problem was inadequate 
linkage between detected cases and triangular clinics. Trian-
gular clinics are the core health service facilities, which pro-
vide HIV-related services, including ART, in Iran. Finally, 
the  last but not least barrier was inadequate adherence to 
ART by the patients (Table 1). 

Table 2 shows the  suggested solutions for prevention 
and addressing the problems of testing, treatment, and care 
for HIV. The suggested solutions of effective approaches to 
remove the barriers and address the problems of HIV test-
ing, care, and treatment were as follow: the increase of social 
awareness through mass media, movies, and serials in both 
audio- and video-type products; applying innovative ways 
for information distribution; referring high-risk populations 
for testing and screening by trained health professionals;  
implementing a mapping project for key population and uti-
lization of its’ results in revising preventive programs; reduc-
tion of  discrimination and stigma, and expansion of  HIV 
testing; securing the  capacities required for successful im-
plementation of  programs, establishing necessary facilities 
and ensuring the access to counseling and testing centers for 
viral load check (Table 2). 

Discussion 
The main problems regarding HIV testing, care, and 

treatment emphasized by the technical team of present study, 
included underrepresentation of those infected through sex-
ual routes, which represent a  large gap between estimated 
and registered PLHIV cases (inadequate screening), fol-
lowed by weakness in linkage to counseling centers and inad-
equate adherence to treatment. The findings suggest the fol-
lowing solutions: 1) boosting existing programs, including 
cooperation with religious leaders; 2) consideration of new 
programs, such as self-HIV testing, house-to-house HIV 
testing, community antiretroviral therapy (ART) provision 
and teach-test-treat-link strategy; and 3) reorganizing and 

Table 1. Prioritization of the problems for HIV testing, treatment, and care based on the scores of four key people (three spe-
cialists and one PLHIV) 

Stages of HIV cascade Group one (points 10-12): highest priority Group two (points 7-9): medium priority 

Diagnosis Those infected by HIV through sexual routes  
are less likely to be identified 

Inaccurate estimate of the number of PLHIV 
and its’ changes over the past years 

Treatment and care A large gap between estimated and registered 
cases (inadequate screening) 

Low HIV care coverage 

Viral suppression Weakness in linkage to triangular clinics Insufficient coverage of viral load test 

Inadequate adherence to ART Non-suppressed viral load in some sub-group 
population on ART 

Inadequate coverage of ART 
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Table 2. Prioritization of the solutions for HIV testing, treatment, and care cascade based on the scores of four key people 

Group one (10-12):  
highest priority 

Group two (7-9):  
medium priority 

Group three (4-6):  
lowest priority 

High-level of advocacy in political  
and cultural authorities 

Performing hidden population studies Encouraging people through education 
and reduce stigma related to visiting 

VCT centers 

Appropriate referral of cases with positive 
HIV screening test to VCT centers 

Accurate data collection to ensure its’ 
validity and reliability 

Using the capacity of private sector 
(laboratories) to carry out viral load 

and drug resistance testing 

Training key populations using peers  
and self-introduction for testing 

Comprehensive data collection from 
all centers (private sector, hospitals, 

offices, and laboratory network  
in the country) 

Monitoring distribution for viral 
load kits, and ensuring the quality 

of sampling and transfer to laboratory 
at a university level 

Increase society awareness through mass 
media, movies, and serials in both audio- 

and video-type products, and applying 
an innovative ways of information 

distribution 

Expanding testing facilities, kits’ 
providing, ensuring test quality,  

and facilitating testing in all 
laboratories and clinics 

Engaging nutrition specialists  
at counseling centers to improve 

patients’ nutrition 

Improving screening program by matched 
groups (through retraining and briefing 

sessions) 

Establishing well-equipped laboratories 
in related academic institutions,  

such as medical universities 

Hold campaigns in related 
departments of public hospitals  

to increase HIV awareness 

Elimination of political barriers  
and cultural sensitivities 

Encouraging healthcare providers to 
perform diagnostic tests and increase 

the use of PITC1 

Engaging sports medicine specialists 
in patients’ care 

Implementing a mapping project and use 
its’ results in formulating future plans 

Recruiting international experts Treatment approach modification 

Modifying death registration system to 
ensure validity of HIV-related deaths data 

Coordination between organizations 
and program implementing parties  

in delivering joint or similar programs 

Simultaneous treatment of psychiatric 
disorders 

Reducing discrimination and stigma 
of HIV testing 

Screening program considered  
as ‘incentive’ 

–

Appropriate and adequate patients’ 
education and motivation by emphasis 

on having a normal life and given 
a successful treatment 

Expanding TB screening programs –

Establishing necessary facilities  
and ensuring access to triangular clinics 

for viral load checking 

Identification of poor people  
and providing them with services 

–

– Providing hepatitis treatment  
at facilities along with HIV treatment 

–

Adequate case detection by outreach 
teams and mobile clinics 

Developing supportive plans  
to encourage patients’ adherence  

to treatment 

–

Conducting studies to assess status  
and explore possible causes of failure  

to absorb identified cases at VCTs 

Administrating of low burden pills  
with longest half-life 

–

Training sessions and individual 
counseling during the course 

of treatment 

Conducting qualitative or quantitative 
studies to evaluate patients’ beliefs 

about ART and their perceived barriers 
of survival following treatment 

–

Promoting interactions and cooperation 
between different organizational levels 

and policymakers 

Conducting studies with new 
approaches/ improving data collection, 

especially in planning/ screening 
programs to obtain comprehensive data 

–
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Group one (10-12):  
highest priority 

Group two (7-9):  
medium priority 

Group three (4-6):  
lowest priority 

Providing mobile services to patients who 
are unable to visit/ connect centers 

Ethical considerations to prevent 
discrimination by employees 

–

Developing initiatives and plans to ensure 
availability and feasibility of HIV test, at 

least in key populations 

Designing and implementing 
an integrated registration system 
for AIDS, with respect to ethical 

considerations, to facilitate sharing 
of information at various centers 

–

Recruiting qualified staff at counseling 
centers, especially key people such as 

physicians and psychologists 

Utilizing the knowledge and expertise 
of outstanding and successful people  

in the field 

–

Regular training of counseling staff Insurance coverage for viral load tests –

Implementing instructions for LTFU2 Conducting quantitative or qualitative 
studies to assess patients’ beliefs about 

protective effects of treatment on 
possibility of HIV transmission,  

and study of risk behaviors modification 
before and after drug therapy 

–

Ensuring timely distribution of viral 
load determination kits by appropriate 

planning 

Consideration of pharmacy-based HIV 
self-testing 

–

Adding mobile units to fixed sites 
(counseling centers and women’s centers) 

Establishing and expanding special 
centers for care and treatment 

of sexually transmitted infections, 
allowing access to HIV testing  

in these centers 

–

Drop-in center (DIC) instead of covering 
areas are required to identify and cover 

newly infected cases 

– –

Timely delivery of requested drugs and 
monitoring drug complications 

– –

Discussion with domestic and foreign 
pharmaceutical companies 

– –

Identification of inefficient service 
providers 

– –

1Provider-initiated testing and counseling. 2Lost to follow-up 

Table 2. Cd.

integrating services, such as ART, in health posts and private 
clinics as well as incorporating HIV care services into men-
tal health and other non-communicable diseases services. 
More robust monitoring from a facility to global levels and 
implementation of  established and emerging interventions 
are needed at each step of the cascade, to enhance HIV diag-
nosis, linkage to care and retention, ART use and adherence, 
and ultimately, reduction of viral load, improvement of clin-
ical outcomes, and decreasing HIV transmission [25, 26]. 
Early diagnosis could be improved through self- and home-
based HIV testing [27], ART linkage and retention through 
community ART groups as well as integration and collabo-
ration with religious leaders [28,29]. 

In 1992, according to WHO’s guideline, first report was 
developed on environmental impact assessment (EIA). 

The  purpose of  the  cascade analysis in HIV research was 
to determine a condition in each country, existing gaps in 
achieving the 90-90-90 target, causes of these gaps, and 
what could be done to eliminate them [30]. Accordingly, 
in the present study, we evaluated the obstacles and poten-
tial solutions regarding adequate delivery of HIV-related  
services in Iran at three stages, including diagnosis, treat-
ment/care, and viral suppression, despite possible multiple 
sub-steps in each stage. The  cascade could be separately 
drawn for important sub-groups, such as children under 
the age of 15, or other key populations. It could also repre-
sent a specific situation for a country or province, or even 
a  health facility. This program has the  ability to compare 
between sub-groups and provinces. The  cascade program 
could be run in a software designed specifically for PLHIV, 
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and all necessary information could be extracted from 
the software [31]. 

In the cascade analysis, typical ways of data collection are 
to browse resources and interview with key informants. In 
various sub-groups, such as people who inject drugs, more 
research had to be done to acquire sufficient information. 
However, in some sub-groups, such as transgenders, there is 
lack of accurate information [32]. 

A substantial knowledge for HIV treatment in cascade 
could be obtained from a  registry data of  HIV patients. 
The trajectory trend in Iran estimated a number of PLHIV 
to be around 59,000 in 2018, while there were only about 
23,000 (39%) diagnosed and registered HIV patients in na-
tional HIV registry system at the end that year. According 
to the same case registry system, 13,857 have visited at least 
once during 2018, and 12,345 (21%) people were under ART 
at the end of that year. Furthermore, there were also 7,465 
(85%) PLHIV with suppressed viral load out of 8,808 who 
tested for HIV viral load during 2018 [1, 32]. 

People injecting drugs are one sub-groups of PLHIV that 
causes huge discrepancies in recorded and real statistics. 
The problem is the difference between estimation of  spec-
trum, and the recorded data in case registry system. Based on 
the current HIV registry system in Iran, about 15,000 people 
with HIV have ever used drug injection, while the number 
seems to be higher than the  given data. This discrepancy 
may be due to the fact that anyone with history of drug in-
jection is considered infected through drug injection, but 
the spectrum estimates current drug injectors who live with 
HIV [33]. Another knowledge gap is the underrepresenta-
tion of sexually infected individuals in national statistics due 
to stigma behind extramarital sex. However, the adherence 
to ART appeared to be better in this group compared to that 
of the injecting drug users and therefore, the treatment re-
sponse is more prominent [34]. 

The National HIV Case Registry System allows us to com-
pare the annual survival rate between different treatment groups 
in different years. The  causes for treatment discontinuation 
include death, lack of access to drugs, drug resistance, migra-
tion and other causes. In recent years, the HIV-related deaths  
have been declined, and non-compliance has been the  main 
cause of discontinuation of treatment. In a study on 3,586 HIV 
patients over a  median follow-up of  45 weeks, 312 patients 
(36.2%) discontinued therapy, amongst them 182 (21.1%) dis-
continued due to toxicity and 44 (5.1%) due to failure [35]. 

The National HIV Case Registry System has several 
shortcomings in extracting data from HIV-related health fa-
cilities. Moreover, due to ineffective data collection, there is 
possibility of case duplication in statistics, and this should be 
corrected in data analysis in field research. Official statistics 
that represent the number of HIV tests were performed un-
til 2018 in public health centers across the country, but this 
statistics had two difficulties; first, the number of reported 
cases did not indicate the number of people who actually did 
HIV test, but reflect the frequency of HIV test [37]. Second, 
the  number of  HIV-positive tests was not proportional to 
the size of population, but rather based on location of testing 

center (e.g., DIC). Therefore, essential measures should be 
implemented in order to improve the electronic medical re-
cord and future endeavor should be directed toward improv-
ing this system through the  linkage to different platforms, 
data registries using internet and wireless connection as well 
as web-based facilities, in order to improve data registry and 
availability for HIV testing, care, and treatment [38]. 

There were some limitations of  the  present study. First, 
the number of PLHIV was estimated by statistical modeling, 
which subjected to model assumptions and uncertainties. Sec-
ond limitation was related to adherence to ART and viral load 
suppression, which were not measured or reported systemati-
cally for people receiving ART. Therefore, there were not able 
to be evaluated. Third, we used data for all registered HIV cas-
es until 2018 and analyzed overall cascade, which may not re-
flect the cascade of recently diagnosed patients or sub-groups 
defined by demographic characteristics or key populations. 

Conclusions 
The most important solutions for shortcoming in HIV test-

ing, treatment, and care, were determined based on the scores 
given by key informants in the  present study (with 10-12 
scores). These solutions could be categorized into five groups, 
including enhancing the awareness, and reducing the stigma 
and socio-cultural sensitivity through mass media; training 
healthcare workers to provide correct guidance and communi-
cate valid information for PLHIV, referring them to designated 
centers for care, counseling, and treatment; effective collabo-
ration between political and health parties to increase social 
awareness and expand the  treatment and counseling centers 
and facilities; appropriate case detection, mapping procedures, 
and gathering precise statistics; and finally, recruiting qualified 
caregivers in counseling and testing centers. 
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