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and diabetes in Tanzania: a qualitative study 
with healthcare professionals and people living 
with HIV
Tiffany E. Gooden1, Mkhoi L. Mkhoi2, Mwajuma Mdoe3, Lusajo J. Mwalukunga3, Elizabeth Senkoro4, 
Stephen M. Kibusi3, G Neil Thomas1, Krishnarajah Nirantharakumar1, Semira Manaseki‑Holland1 and 
Sheila Greenfield1* 

Abstract 

Background People living with HIV (PLWH) are at a higher risk for developing diabetes and hypertension. Often 
services are separate for HIV and non‑communicable diseases (NCDs), but how this impacts NCD care among PLWH 
is unknown. We aimed to understand the barriers and facilitators for prevention, early diagnosis and safe effective care 
for diabetes and hypertension among PLWH.

Methods Semi‑structured interviews (SSIs) were conducted with 10 healthcare professionals (HCPs) that care 
for PLWH, 10 HCPs that care for people with diabetes and hypertension and 16 PLWH with a comorbidity of diabetes 
and/or hypertension. Participants were recruited from two healthcare facilities in Dodoma, Tanzania and purposively 
sampled based on age and sex. Interviews were conducted in Swahili using pre‑developed topic guides, audio 
recorded then translated verbatim into English. An inductive thematic analysis was conducted using The Framework 
Method.

Results Three themes were found: organisational/healthcare system factors, individual factors and syndemic fac‑
tors. Organisational/healthcare system factors comprised the only facilitators for prevention (education on lifestyle 
behaviours and counselling on adherence), but included the most barriers overall: fragmented services, no protocol 
for NCD screening and lack of access to diagnostic equipment were barriers for early diagnosis whereas the former 
plus lack of continuity of NCD care were barriers for safe effective care. Individual factors comprised four sub‑themes, 
three of which were considered facilitators: HCPs’ knowledge of NCDs for early diagnosis, self‑monitoring of NCDs 
for safe effective care and HCPs’ personal practice for both early diagnosis and safe effective care. HCPs’ knowledge 
was simultaneously a barrier for prevention and PLWH knowledge was a barrier for prevention and safe effective care. 
Syndemic factors comprised three sub‑themes; all were barriers for prevention, early diagnosis and/or safe effective 
care: poverty and mental health of PLWH and HIV stigma.
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Introduction
In 2019, there were 36.8 million people living with HIV 
(PLWH) worldwide, of which 71% reside in sub-Saha-
ran Africa [1]. PLWH are at a higher risk of developing 
non-communicable diseases (NCDs) compared to peo-
ple without HIV [2]. This is in part due to the toxicity of 
antiretrovirals (ARVs), microbial translocation, and per-
sistent inflammation and immune response irrespective 
of viral load [3, 4]. However, the risk and burden of NCDs 
among PLWH may be heightened in sub-Saharan Africa 
due to the use of older and more toxic ARVs, elevated 
psychosocial factors related to poverty and low adher-
ence to or interrupted use of ARVs which lead to irregu-
larities of CD-4 counts and viral load, or a combination 
of these factors [3, 5, 6]. With increased access to effec-
tive ARVs and a reduction in deaths among PLWH glob-
ally [1], prevalence of HIV will continue to rise along with 
the incidence of NCD comorbidities. Thus, how to opti-
mise NCD care for PLWH will increasingly be a priority 
worldwide, but particularly in sub-Saharan Africa where 
NCD and HIV burden is highest [1, 7]. Diabetes and 
hypertension are two NCDs that have gained particular 
attention due the aging of PLWH and the increased risk 
in incidence and high burden reported among PLWH.

For PLWH retained in care, visits for HIV care are rou-
tine with at least two visits a year [8], providing an oppor-
tunity for PLWH to be educated regarding prevention, 
signs and symptoms and to be screened for diabetes and 
hypertension based on recommendations and guidelines. 
In addition to traditional prevention strategies, early ini-
tiation and adherence to ARVs is key for PLWH [3, 6]. 
As per the general population, early diagnosis of diabe-
tes and hypertension is imperative for a good prognosis; 
both conditions can partially be controlled through life-
style modifications [9] and highly effective medication 
exist for reducing the risk of complications, development 
of additional comorbidities and premature mortality 
[10]. Once diagnosed, safe and effective care of diabetes 
and hypertension among PLWH is crucial for the condi-
tions to be controlled and reduce risk of further morbid-
ity. PLWH with diabetes or hypertension have special 
health needs that require continuity of care and careful 
consideration when prescribing medications to ensure 
patient safety, increase drug adherence and reduce drug-
drug interactions and polypharmacy. Globally, care for 

NCDs and HIV are generally provided by separate physi-
cians and often in different healthcare facilities, creating 
challenges for continuity of care and oversight of medi-
cations. The World Health Organisation (WHO) recom-
mends the integration of HIV, diabetes and hypertension 
care to overcome such challenges [11]; however, changes 
to health services and systems, especially in low- and 
middle-income countries (LMICs) where resources are 
limited, will take time. Thus, understanding the barri-
ers, facilitators and gaps of how the current approach 
of healthcare delivery for diabetes and hypertension for 
PLWH is important to understand.

Qualitative methods [12] enable an in-depth and con-
textual understanding regarding the complexities of 
healthcare delivery. A 2021 systematic review of qualita-
tive studies on PLWH’s experiences of NCD comorbidi-
ties identified 14 qualitative studies; however, half (n= 7) 
were conducted in North America and five were con-
ducted in South Africa [13]. Of the remaining two stud-
ies, one was conducted in Malawi and focused on PLWH 
with hypertension [14], and one was conducted in Ghana 
and included women with multimorbidity (many of 
whom were living with HIV) [15]. Evidence is therefore 
limited on PLWH’s experiences of diabetes and hyperten-
sion care from a low-income African setting. Tanzania 
is a lower-middle-income country [16] located in East 
Africa with a HIV prevalence of 4.5% [17]. An estimated 
29% of PLWH have hypertension [18] and 13% have dia-
betes [19] in Tanzania compared to 17% [20] and 6% [21] 
in the general population, respectively. A recent (2021) 
qualitative study conducted in Eastern Tanzania inves-
tigated factors related to integration of NCD care, from 
the perspective of PLWH and healthcare professionals 
(HCPs) providing HIV care; most PLWH in the study had 
diabetes and/or hypertension [22]; however, it is vital to 
first have an in-depth understanding of any barriers and 
facilitators to optimal care with the current model of 
healthcare delivery to inform both short and long-term 
initiatives to improve services and reduce the burden of 
and improve optimal care for diabetes and hypertension 
among PLWH across sub-Saharan Africa. We aimed to 
understand the barriers and facilitators for prevention, 
early diagnosis and safe effective care for diabetes and 
hypertension within the current model of healthcare 
delivery among PLWH in Central Tanzania.

Conclusions Organisational/healthcare system, individual and syndemic factors were found to be interlinked 
with barriers and facilitators that contribute to the prevention, early diagnosis and safe effective care of diabetes 
and hypertension among PLWH in Tanzania; these findings can inform future initiatives for making small and large 
health system changes to improve the health of aging PLWH.

Keywords Quality care, Patient safety, Prevention, Early diagnosis, Healthcare delivery
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Methods
Study design
A pragmatic qualitative study [23] was conducted using 
semi-structured interviews [24] between  21st Octo-
ber 2022 and  30thNovember 2022, combining thematic 
analysis with a descriptive phenomenology approach 
[25]. Qualitative methods [12] were used to enable 
HCPs and PLWH to openly express their experiences 
and perspectives of the current delivery of care for HIV, 
diabetes and hypertension and capture the in-depth 
and contextual factors related to any barriers and facili-
tators from their lived experiences. We chose to focus 
on diabetes and hypertension given the high burden 
[18] and increased risk [2] among PLWH, they can be 
clinical managed relatively easily, and the WHO recom-
mends integrating HIV, diabetes and hypertension care 
[11] despite limited evidence on current barriers and 
facilitators for care.

Study setting
This study was conducted in Dodoma, Tanzania, the 
country’s capital city located in the Central region with 
a population of around 760,000 people; however, over 
three million people reside in the greater Dodoma area 
which is mostly rural [26]. Participants were recruited 
from Dodoma Regional Referral Hospital and Makole 
Health Centre located within Dodoma city centre; the 
two combined see the largest number of PLWH in the 
Dodoma region (over 9000 PLWH in care at the time of 
data collection) and has the largest catchment area in 
Dodoma. Both facilities have a care and treatment cen-
tre (CTC) which provides care for HIV and an outpa-
tient department (OPD) that provides care for NCDs, 
including diabetes and hypertension. The CTC sys-
tem is not integrated with the OPD; PLWH with NCD 
comorbidities have a file within the OPD and a separate 
file at the CTC. ARVs, medication for opportunistic 
infections and blood tests (e.g. for checking viral load 
and CD-4 count) are provided free of cost to all PLWH 
within the CTC. Tests and medication for diabetes and 
hypertension  are provided in the OPD, free of cost to 
those with insurance. PLWH are requested to attend 
the internal medicine outpatient clinic within the OPD 
for diabetes and hypertension once a month for follow-
up visits with the clinician and prescription refills. Fol-
low-up visits for HIV care are individualised based on 
a differentiated service delivery system where PLWH 
are categorised as stable or unstable based on viral load 
suppression and adherence to ARVs. PLWH with unde-
tectable viral load and good adherence with at least six 
months since ARV initiation are categorised as stable 
and offered ARVs on a six-monthly cycle.

Study participants
We interviewed HCPs working in the CTC, HCPs work-
ing in the OPD and PLWH with a comorbidity of diabetes 
and/or hypertension. The head ARV nurse at each facil-
ity recruited participants and were financially compen-
sated for their efforts. PLWH were eligible if they were 
18 years or older and had a comorbidity of diabetes and/
or hypertension diagnosed after HIV between five years 
and three months prior to the interview to reduce recall 
bias regarding their NCD diagnosis, but with enough 
experience of receiving NCD care to ontribute to the 
study. CTC HCPs were eligible if they directly cared for 
PLWH and OPD HCPs were eligible if they directly cared 
for patients with diabetes or hypertension; both doctors 
and nurses were eligible if they had at least six months of 
work experience.

The head ARV nurses were asked to purposively recruit 
participants based on age and sex [27]. For PLWH, it was 
aimed to recruit at least half with hypertension and at 
least half with diabetes. Research staff visited the CTC on 
non-clinic days to interview HCPs. PLWH were recruited 
by phone at the Dodoma Regional Referral Hospital and 
in person at Makole Health Centre; participants from the 
former were asked to meet the data collectors at the CTC 
at a date and time that suited them whereas participants 
from the latter were interviewed either before or after 
their visit with the clinician. We aimed to reach data sat-
uration with at least 10 CTC HCPs, 10 OPD HCPs and 16 
PLWH [28, 29], with each participant group split evenly 
across the two hospitals.

Data collection
Topic guides were developed in English then translated in 
Swahili. The topic guide for HCPs was developed based 
on the Theoretical Domains Framework [30] to under-
stand how future changes to care could be successfully 
implemented (manuscript under review); however, the 
first two questions of the topic guide  asked about bar-
riers and facilitators for prevention, diagnosis, care and 
management of hypertension and diabetes for PLWH 
to enable an open discourse on their lived experiences 
regarding the current model of healthcare delivery. The 
remaining questions covered knowledge, skills, profes-
sional role, beliefs, decision processes, environmental 
context, resources and social influences regarding the 
care and management of PLWH with a comorbidity of 
hypertension and/or diabetes [30]. The topic guide for 
PLWH also included initial questions regarding barri-
ers and facilitators for receiving a diagnosis and care 
for diabetes and/or hypertension; these were followed 
by questions about their experiences of diabetes and 
hypertension, pathways of care and healthcare seeking 
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behaviours before and after their diabetes and/or hyper-
tension diagnosis. Topic guides were finalised following 
review from and discussions with collaborators at the 
University of Dodoma to assess the questions for cultur-
ally and contextually appropriate wording, terminology 
and theory.

Interviews were conducted in private rooms within 
the CTC, audio recorded and facilitated by one of the 
two research assistants (MM and LJM) in Swahili. MM 
(female) and LJM (male) are both Tanzanian and are 
current PhD students at the University of Dodoma in 
Postpartum Care and Sexual and Reproductive Health, 
respectively; both have experience in qualitative methods 
and were trained on data collection for the current study. 
MM has a degree in midwifery and LJM has a degree in 
nursing; neither had a prior relationship with any of the 
participants. TEG, a female PhD candidate and research 
fellow in global health at the University of Birmingham, 
was present for half of the interviews (split across each 
participant group and interviewer to reduce interviewer 
effect) as an observer only; this work forms a chapter of 
her PhD thesis.

PLWH and HCPs were financially compensated for 
their participation (in Tanzanian Shillings equivalent to 
2 USD and 10 USD, respectively); participants were una-
ware of compensation at the time of recruitment to avoid 
bias and undue influence [31]. On average interviews 
took around 40  minutes. Due to limited resources and 
time, interviews were transcribed directly into English 
by the bilingual research assistants that carried out the 
interviews; TEG created the English transcripts as MM 
and LJM verbally translated each audio recording verba-
tim. MM and LJM are both Tanzanian and was therefore 
able to concurrently clarify any contextual or cultural 
uncertainties for later interpretation.

Analysis
To determine the patterns of barriers and facilitators 
related to the lived experiences of those providing and 
receiving care for HIV, diabetes and/or hypertension, 
an inductive thematic analysis was conducted using The 
Framework Method [32] after the completion of all inter-
views. Reading each transcript line-by-line, TEG manu-
ally analysed the data [33] by first applying open coding 
then forming a matrix of codes in Excel; this was com-
pleted separately for HCPs and PLWH. Categories were 
formulated through an iterative process of grouping 
and regrouping the codes, followed by the formulation 
of sub-themes that fed into the main themes. A qualita-
tive expert and professor in medical sociology from the 
University of Birmingham (SG) independently coded the 
first four HCP transcripts to compare and check for com-
pleteness of codes and interpretation of the data. Themes 

and sub-themes were formulated directly from all data 
within the transcripts. Final themes and sub-themes 
were agreed following discussions with supervisors of the 
project (SG, GNT, KN, SMH) and the researchers that 
conducted the interviews (MM and LJM). All authors 
reviewed the themes and sub-themes with the opportu-
nity to provide feedback and contribute to the interpreta-
tion of findings.

Results
Interviews were conducted with 10 CTC HCPs (6 doc-
tors, 4 nurses), 10 OPD HCPs (8 doctors, 2 nurses) and 
16 PLWH (4 with diabetes, 8 with hypertension, 4 with 
diabetes and hypertension). Following transcription and 
translation of data, saturation was confirmed by the ninth 
interview with CTC HCPs, the eighth interview with 
OPD HCPs and by the thirteenth interview with PLWH; 
however, all data was used for the final analysis. CTC and 
OPD HCPs were evenly split across the two healthcare 
facilities, but only six PLWH were recruited from Makole 
Health Centre due to difficulties in recruitment. To avoid 
identification, only aggregate data of participant charac-
teristics are provided in Table 1.

A dash indicates data that was not collected or not rel-
evant to collect.

Three overarching themes were found to influence 
prevention, early diagnosis and safe effective care for 
diabetes and hypertension among PLWH (Fig.  1), all of 
which comprised various sub-themes that were barriers 
and/or facilitators (Table 2). Each theme and sub-theme 
are described below with supporting quotes provided in 
Table 3.

Prevention of diabetes and hypertension in PLWH
Both CTC HCPs and PLWH discussed two organisational 
and healthcare system factors that enable the prevention 
of diabetes and hypertension: educational sessions on 
lifestyle behaviours and ARV adherence are provided at 
the CTC in group and individual settings. However, indi-
vidual factors regarding HCPs’ and PLWH’s knowledge 
were identified as barriers: several CTC HCPs thought 
there were no association between HIV and diabetes or 
hypertension, or they misunderstood the mechanisms of 
their association. Further to this, a few PLWH said they 
were told about diet and exercise by CTC HCPs, but they 
had not been educated on NCDs prior to their diagno-
sis, stating that they were only taught about opportun-
istic infections such as tuberculosis, indicating that the 
link between lifestyle behaviours and NCD prevention is 
either not articulated during educational sessions or are 
poorly understood by PLWH.

Poverty and mental health of PLWH were syndemic 
factors raised by all groups of participants and were 
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commonly interlinked. To exemplify the former, HCPs 
and PLWH noted that PLWH often experience difficul-
ties in accessing diverse and healthy foods recommend 
by HCPs due to direct or indirect costs (i.e. costs of food 

and costs of travel to buy food for rural inhabitants). 
Additionally, HCPs and PLWH shared stories of the 
many stresses PLWH face due to money, food and fam-
ily issues which often led to PLWH missing their CTC 
clinic day and thus missing their ARV refills. Many HCPs 
and PLWH mentioned the burden of ‘overthinking’ about 
external stresses or PLWH not accepting their HIV diag-
nosis and how these issues contribute toward poor men-
tal health and wellbeing among PLWH which they said 
creates a major barrier for ARV adherence.

Early diagnosis of diabetes and hypertension in PLWH
CTC HCPs were confident they had the adequate knowl-
edge of signs and symptoms for diabetes and hyper-
tension, allowing for timely referral to the OPD for 
diagnostic tests; an individual factor found to enable 
early diagnosis. However, an organisational and health-
care system factor found to be a barrier for early diag-
nosis was the lack of guidelines on NCD screening in 
PLWH: CTC HCPs said they only refer PLWH for diag-
nostic tests when certain symptoms are revealed to them 
which means PLWH with asymptomatic diabetes or 
hypertension are missed or diagnosed late. Another bar-
rier and healthcare system factor was access to diagnos-
tic equipment. CTC HCPs said they rarely have access 
to diagnostic equipment, especially for diabetes; though, 
many said they routinely measure blood pressure when 
a blood pressure machine is available. Otherwise, for 
NCDs to be diagnosed, PLWH must attend the OPD and 
whilst OPD HCPs said they have more equipment, many 
said blood pressure machines and glucometers were also 
limited and often broken; as a result, OPD HCPs said it 
is not unusual to instruct PLWH to find diagnostic tests 
outside the hospital.

Fragmented HIV and NCD services was another bar-
rier and organisational healthcare system factor raised. 

Table 1 Characteristics of participants: healthcare professionals 
(n = 20) and people living with HIV (n = 16)

Characteristics CTC HCPs
N = 10

OPD HCPs
N = 10

PLWH
N = 16

Sex

 Male 4 4 6

 Female 6 6 10

Age

 20–30 4 1 0

 31–40 1 6 0

 41–50 2 1 3

 51–60 2 2 8

 61 + 1 0 5

Highest level of education

 No formal education 0 0 3

 Primary education 0 0 11

 Secondary education 0 0 1

 University degree 10 10 1

Profession

 Doctor 6 8 –

 Nurse 4 2 –

Duration of experience

  < 1 year 3 4 –

 –10 years 5 4 –

  > 10 years 2 2 –

Comorbidity

 Diabetes – – 4

 Hypertension – – 8

 Diabetes and hypertension – – 4

Fig. 1 Coding tree of sub‑themes that formed the main themes of which influence prevention, early diagnosis and safe effective care for diabetes 
and hypertension in PLWH
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No formal referral system exists between the CTC and 
OPD. CTC HCPs insinuated that they were often una-
ware if PLWH followed their referral and attended the 
OPD for diagnostic measurements. HCPs and PLWH 
said that due to long waiting times, fear of having their 
HIV status known by OPD staff and patients, and costs 
(for those without insurance), PLWH opted to not attend 
the OPD. These latter two points indicate syndemic fac-
tors of HIV stigma and poverty, respectively, as barriers 
for early diagnosis. PLWH are aware that most NCD care 
costs without insurance; it was strongly expressed from 
HCPs and PLWH that many PLWH are unable to afford 
insurance and will not go to the OPD because they lack 
money for tests (and medication). Despite these chal-
lenges, an individual factor related to HCPs’ personal 
practice was an enabler for early diagnosis: some CTC 
HCPs said they would personally escort PLWH to the 
OPD to ensure they receive the care they need, one even 
said they would give PLWH money they need for tests 
(and medication).

Safe and effective diabetes and hypertension care 
for PLWH
Poverty of PLWH and HIV stigma were also mentioned 
as barriers for safe and effective diabetes and hyperten-
sion care. Many PLWH said they do not regularly attend 
the OPD due to the cost of diabetes and hypertension 
medication; some instead buy the medicine outside the 
hospital where they often must visit multiple places 
before they find the right medication; others turn to tra-
ditional medicine or go without any NCD medication for 

long periods of time which they said has previously led 
to complications and admissions to hospital. Such dif-
ficulties in receiving NCD medications was said to also 
cause PLWH stress and negatively impact their mental 
health and wellbeing. PLWH said they are often reluctant 
to share their HIV diagnosis with OPD HCPs due to fear 
of being stigmatised, and CTC HCPs said PLWH do not 
share their NCD comorbidities with them because they 
do not understand the importance of doing so (an indi-
vidual factor related to knowledge). Thus, HCPs said they 
often do not know about comorbidities nor about other 
prescriptions, yet drug-drug interactions among PLWH 
was noted by HCPs as a problem. This lack of oversight 
of all medications (for safety and adherence control) due 
to fragmented NCD and HIV services is a key organisa-
tional and healthcare system factor that creates a barrier 
for safe and effective care for diabetes and hypertension 
among PLWH.

Many PLWH (and one OPD HCP) said NCD continuity 
of care is a barrier to safe and effective care, an organi-
sational and healthcare system factor. PLWH said they 
rarely see the same doctor at each appointment and due 
to poor record keeping, PLWH are often given unneces-
sary tests and changes to their prescriptions. Again, due 
to fragmented HIV and NCD care, HCPs and PLWH 
explained that the clinic days and frequency of follow-
up visits between the two are not aligned which causes 
a burden on PLWH as they must attend the hospital on 
different days for NCD and HIV care instead of receiving 
care for all conditions at the same visit. Additionally, one 
PLWH said they are often told conflicting information 

Table 2 Barriers and facilitators for prevention, early diagnosis and safe effective care from the themes and sub‑themes identified

ARV Antiretrovirals, NCD Non-communicable disease, HCPs Healthcare providers, PLWH People living with HIV
a Singer and Clair [34] define a syndemic as “a set of intertwined and mutually enhancing epidemics involving disease interactions at the biological level that develop 
and are sustained in a community/population because of harmful social conditions and injurious social connections”

Themes Sub-themes Prevention Early diagnosis Safe and effective care

Barriers Facilitators Barriers Facilitators Barriers Facilitators

Organisational 
and healthcare system 
factors

Education on lifestyle behaviours X

Counselling on ARV adherence X

Fragmented HIV and NCD services X X

No protocols on NCD screening X

Lack of access to diagnostic equipment X

Lack of continuity of care for NCDs X

Individual factors HCPs knowledge of NCDs X X

PLWH knowledge of NCDs X X

HCPs personal practice X X

Self‑monitoring of NCDs X

Syndemica factors Poverty of PLWH X X X

HIV stigma X X

Mental health of PLWH X
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from the two clinics. Despite these barriers, HCPs’ per-
sonal practice was an individual factor enabling safe and 
effective care: CTC HCPs from Dodoma Regional Refer-
ral Hospital said they operate a triage system whereby 
PLWH with known NCD comorbidities that are experi-
encing complications are seen first which enable PLWH 
to be quickly referred to the OPD for relevant care, and 
some CTC and OPD HCPs said they call each other to 
discuss the care and prognosis of PLWH. Furthermore, 
another individual factor that enables safe and effective 

care is the ability and willingness of some PLWH to 
self-monitor diabetes and hypertension through use of 
a blood pressure machine and blood glucose strips at 
home, something both HCPs and PLWH mentioned.

Discussion
This study comprising interviews with key stakehold-
ers (HCPs and PLWH) enabled us to highlight the bar-
riers and facilitators for prevention, early diagnosis and 
safe effective care of diabetes and hypertension among 

Table 3 Supporting quotes for each theme and sub‑theme

Factors that influence prevention of diabetes and hypertension in PLWH

Organisational and healthcare system factors Education on lifestyle behaviours “in the morning before starting the clinic we give education about 
diet and we have a nutritional officer in here that helps to plan diet 
with the client … We also tell them about cigarette smoking and 
alcohol using and we have people that have already stopped.” (HIV 
doctor; P6)

“we were also told to do some exercises … exercises like walking 
… You can go and return by not using car. Other exercises include 
doing your usual activities.” (PLWH; P24)

Counselling on ARV adherence “it’s counselling, they all receive this … adherence counselling, they 
all receive.” (HIV nurse; P8)

“they [CTC HCPs] are the ones that got us to this point because we 
gave up before when we didn’t have any hope of living, but they 
gave us education, do this, take this medication, ‘if you adhere to 
treatment you’ll have life like any other person’.” (PLWH; P21)

Individual factors HCP knowledge of NCDs “if the patient has hypertension it is easy for them to have diabetes 
or if they have diabetes it is easy to have hypertension. But on the 
side of HIV and diabetes or hypertension, from what I know, if 
the patient’s immunity is low then they can easily get diabetes or 
hypertension.” (HIV nurse; P2)

“To me I think no there is no association [between HIV, diabetes 
and hypertension], it just happens coincidently.” (HIV doctor; P3)

PLWH knowledge of NCDs “we normally receive health education here [at the CTC] and even 
in the media when we watch TV we may find that a doctor is 
explaining the risk of getting other infections for people living with 
HIV … opportunistic infection, for example TB [tuberculosis] and 
pandemic diseases. If your immunity is weak then you can easily 
get infected.” (PLWH; P23)

“they [CTC HCPs] never give me that education [on NCDs]. They 
just give me the HIV education.” (PLWH; P32)

Syndemic factors Poverty of PLWH “I also advise what is available near their home because it may 
differ on economic. For me I can eat anything I want but for some 
patients they can’t eat anything they want.” (HIV doctor; P3)

“one of the things that they told me, first of all is nutrition, good 
nutrition, to eat a lot of fruits, vegetables, doing exercises, things 
like that, having a good diet. But you may find some of us we 
don’t do that because of our economic issues. For example, myself 
I just eat ugali [porridge made from cornmeal or corn flour], and 
hard work. Because I cannot afford to take all the things they say I 
should eat.” (PLWH; P33)

Mental health and wellbeing of PLWH “sometimes when we take the viral load of patients and you find he 
is having high viral loads and you’ve been counselling on medica-
tion adherence in different sessions and still fail to adhere then you 
can think that the patient is not stable mentally.” (HIV nurse; P2)

“they told me to avoid overthinking, ‘if someone hurts you, do not 
take it serious, just take it easy and it will reduce overthinking. You 
have to take problems as a normal life thing. If you take it very seri-
ous, your blood pressure will be high.’.” (PLWH; P26)
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Table 3 (continued)

Factors that influence prevention of diabetes and hypertension in PLWH

Factors that influence early diagnosis of diabetes and hypertension in PLWH

Organisational and healthcare system factors Fragmented HIV and NCD services “we may give this medication and believe that when they go to a 
specific clinic they will be given certain medication. So you may 
find that the patient does not go to the clinic or they go to the 
clinic and find there’s a lot of patients waiting on the service and 
the patient gives up and decides to go home.” (HIV nurse; P5)

“usually they [CTC] refer with a document that says ‘attend so so 
and so with this diagnosis’.” (NCD doctor; P11)

No protocols on NCD screening “someone who comes sometimes has symptoms or doesn’t have 
symptoms. They have [high blood] pressure and they don’t know. If 
they tell me the symptoms, what I would do, I will provide the CTC 
care but I will link them with other people in the clinic for hyperten-
sion or diabetes.” (HIV doctor; P1)

“we need to have the ability to diagnose early because we may 
find that the patient has diabetes for a long time or hyperten-
sion for a long time without knowing so it is important that we 
diagnose these patients early.” (HIV nurse; P2)

Lack of access to diagnostic equipment “we take blood pressure if we have the equipment, if the equip-
ment is not functioning you can just lose them until you suspect 
that they have hypertension because of their history or their 
presenting complaints.” (HIV doctor; P6)

“the challenge is on diagnostic tests. You may wish the patient 
would go for a certain diagnostic test but you may find there is 
no diagnostic test or you may find the reagent has finished or 
something like that … it forces you to tell the patient to go outside 
the facility to look for diagnostic tests.” (NCD doctor; P20)

Individual factors HCPs’ knowledge of NCDs “You may find the signs and symptoms of diabetes or hyperten-
sion, for example he is urinating a lot at night, he is having a lot of 
thirst, [then] you know exactly that this patient is having diabetes, 
but to do a confirmation test, they have to go to the lab.” (HIV 
nurse; P8)

“for example if the client comes and explains ‘I have headache’. For 
example, yesterday, a client complained with shoulder pain and 
she just shows us the direction of the pain, that the pain is running 
across the neck and that is a certain sign that shows you that this 
needs more investigation so I took her for investigation, they have 
checked her and they found the blood pressure is high, like 165 
over 190.” (HIV doctor; P6)

HCPs’ personal practice “we must escort them because you can find a client is in line for a 
long time and if they are going alone to the OPD they have to fol-
low a line again so to avoid that disturbance, we just assist them.” 
(HIV doctor; P7)

“Then the patient be like ‘ok I have to go home to get money and 
then come back.’ … remember the blood pressure is already high 
then he’s telling you he has to go home to find money. So that 
patient may collapse on the way home. So sometimes us health-
care providers take our money to assist these types of patients.” 
(HIV nurse; P2)
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Table 3 (continued)

Factors that influence prevention of diabetes and hypertension in PLWH

Syndemic factors HIV stigma “most of them run to avoid contact with other people. Because 
we normally tell them when you go to the reception at OPD show 
them your CTC card [but] you may find they go there and they 
meet with other patients that are residents of the same place of 
the HIV patient so the HIV patient may decide to not continue with 
care at the OPD.” (HIV doctor; P9)

“for big diagnostic tests … it’s just outside the CTC … but there are 
people who are shy here, they are scared to go from here to the 
laboratory. They feel that people are seeing them.” (PLWH; P33)

Poverty of PLWH “The challenge comes when you tell the client ‘now I’m going to 
take you to another department for the continue of your care’ and 
some just refuse and some don’t have the money because not all 
of them have health insurance so the big challenge is money … 
so when you tell them ‘we are now going to the OPD’, just opening 
the file is 8,000 TSH. They tell you ‘I don’t have that money’.” (HIV 
doctor; P7)

“sometimes I want them to take some investigations in the labora-
tory. And most of them they don’t have money … and if you ask 
them to take the investigation in another laboratory outside of the 
hospital, you can see they are disappointed. And even they can tell 
you that the bus fare they had to borrow from their neighbour. So 
that is the challenge we are facing.” (NCD doctor; P17)

Factors that influence safe and effective care

Organisational and healthcare system factors Fragmented NCD and HIV services “feedback mechanism is one of the big challenges. We find we 
send a patient to the specific clinic, it would be a clinic for diabetes 
or hypertension but to give the feedback that ‘we have received 
this patient’ normally they don’t give feedback. Therefore to receive 
feedback and to put the notes at the back of the file that this 
patient also has this problem, they usually don’t do that. Because 
until the patient comes and explains by himself, that’s when you 
can know, but apart from that you may find that we never know 
[about comorbidities].” (HIV nurse; P5)

“so you see they can [suspect] the disease in the CTC but they have 
to wait for the clinic day in the OPD and by waiting for the clinic 
day, there can be complications so there is a problem. If there’s a 
way to improve it, we should start the treatment right after they 
have been diagnosed.” (NCD doctor; P11)

Lack of NCD continuity of care “at the hypertension clinic, we meet with different doctors. Today 
we may meet with this doctor and tomorrow we will meet with 
a different doctor. But when you meet with different doctors and 
according to the blood pressure on that particular day they end 
up changing my medication … they say ‘no you don’t have to use 
these medications, use these ones’. Now in my opinion, this is what 
led me to get a stroke, because … I’ve never used a single medica-
tion for a long time.” (PLWH; P25)

“clients are used to a certain kind of doctor or healthcare provider 
but due to scarcity of healthcare workers, they are shifted so you 
may find one is complaining that I want to be cared for by my doc-
tor or to get a certain room. So it is difficult to convince them to be 
cared by another doctor or in a different room.” (NCD nurse; P16)
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PLWH  within the current model of  healthcare delivery. 
Three main themes were found regarding 1) organisa-
tional/healthcare system, 2) individual and 3) syndemic 
factors. Sub-themes were closely interconnected. Organi-
sational/healthcare system factors comprised the most 

barriers (four out of six sub-themes) which negatively 
impacted early diagnosis and safe effective care and 
limited the positive effects of enabling individual fac-
tors. Syndemic factors comprised three sub-themes, all 
of which were barriers. Prevention, early diagnosis and 

Table 3 (continued)

Factors that influence prevention of diabetes and hypertension in PLWH

Individual factors PLWH knowledge of NCDs “they can come from the CTC and take their ARVs and when they 
come to the NCD clinic [we] give them medication. If you ask them 
‘do you have any other problem’ they don’t normally talk. So they 
just think they are two separate clinics and there’s no need to share 
their status.” (NCD doctor; P17)

“I don’t know, why should they ask [about HIV]? Like how am I 
going with my HIV status, how does that concern them? I think 
they are special for diabetes. Because when you go to the diabetes 
clinic, what they have to do is check my diabetes status so that I 
can go home.” (PLWH; P27)

HCPs’ personal practice “if we find the patient has higher blood pressure for example we 
normally prefer to start with those patients that have a higher 
blood pressure compared to those that do not have and we do 
that because we know these types of patients have to move to 
another clinic so that is why we prefer to start with them.” (HIV 
nurse; P2)

“after finishing of taking care on my side for a diabetic patient I do 
communication with the doctors of CTC either by calling through 
the phone or escorting the patient … and the CTC doctor will give 
their advice that is associated with HIV.” (NCD doctor; P19)

Self‑monitoring of NCDs “we normally advise them to take their blood pressure at home 
and keep a record so that we can know if the prognosis of the cli-
ent is in line with the medication that we give them.” (NCD doctor; 
P11)

“I take medication only at night, 2 tablets every night and I test 
for blood sugar myself at home because I have the diagnostic 
machine because they say you have to test your blood sugar 
yourself every day.” (PLWH; P27)

Syndemic factors Poverty of PLWH “when they are told ‘we don’t have this medication, you have to 
buy’ the patient comes back to me and says ‘sister, that medication 
has finished, what should I do, I don’t have money’ so that is one 
of the challenges. Some of them they don’t have money, even the 
small amount of 30,000 [TSH] you may encourage the patient to 
contribute or to pay for a community health fund [insurance]. You 
find some they don’t have.” (HIV nurse; P8)

“we use medication that is expensive and for many, money is 
a problem so you may find others that fail to get medication 
because they don’t have money.” (NCD doctor; P11)

“medication for fever or headache, you’ll find there are no medica-
tion and they write for me to buy and I have no money. The 
diabetic medication, as I have told you I buy when I have money. If 
I don’t have money, I leave it.” (PLWH; P32)

HIV stigma “I never told them [OPD staff ] I have HIV. They ask but I’m not ready 
to open up because I know I attend the clinic and I get my medica-
tion so there is no need to open up.” (PLWH; P24)

“even if I explain to the diabetes doctor that I have HIV, I don’t think 
it would help me … if it could be something that was talked about 
from everyone, maybe we would have more freedom to talk about 
it.” (PLWH; P29)

PLWH People living with HIV, N Nurse, D Doctor, P Participant, CTC  Care Treatment Centre, NCDs Non-communicable diseases, OPD Outpatient department, TSH 
Tanzanian shillings, ARVs Antiretrovirals
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safe effective care were each negatively impacted by two 
syndemic factors; thus, syndemic factors were the most 
prevalent barriers for all three components of care com-
bined. Whilst two organisational/healthcare system fac-
tors were facilitators for prevention, barriers related 
to individual and syndemic factors limited the positive 
affect of the facilitators.

We found that education on lifestyle behaviours and 
ARV adherence is provided to PLWH which can prevent 
diabetes and hypertension among PLWH, but barriers 
we identified concerning the lack of HCPs’ and PLWH’s 
knowledge on the relationship between these NCDs and 
HIV potentially limited the benefits of the educational 
sessions. Furthermore, PLWH lacked knowledge on how 
to prevent these NCDs from occurring despite education 
provided on lifestyle behaviours; they also lacked under-
standing on how the NCD medications work to control 
diabetes and hypertension which can negatively affect 
drug adherence. Our findings corroborate with other 
qualitative studies regarding PLWH experiences with 
NCDs [13, 35], indicating that improving health educa-
tion for both HCPs and PLWH may be warranted. Con-
versely, CTC HCPs knew about the signs and symptoms 
of diabetes and hypertension to make a timely referral to 
the OPD for early diagnosis; however, early diagnosis can 
only occur if diagnostic equipment is available and oper-
ational which was raised as a persistent issue for HCPs 
in our study. Participants described a layered process 
required for PLWH to receive a diagnosis which involved 
multiple opportunities, or weaknesses, for failure, of 
which fragmented services play a role; this affect closely 
aligns with the Swiss Cheese Model of accident causation 
[36]. In turn, missed and late diagnoses of diabetes and 
hypertension among PLWH is likely a substantial prob-
lem within our study setting, as our participants alluded 
to. To address these insufficient processes required for 
PLWH to receive a diagnosis of diabetes and hyperten-
sion, a solution will need to be developed and agreed 
through a comprehensive and collaborative approach 
involving PLWH, HCPs, policy makers, and administra-
tion staff and managers.

Despite efforts from individual HCPs and PLWH, 
fragmented services and a lack of continuity of NCD 
care reduced the ability for PLWH to receive safe effec-
tive care for comorbidities of diabetes and hypertension. 
Managing diabetes and hypertension among PLWH 
requires close monitoring of side effects from both ARVs 
and NCD medications. For instance, Dolutegravir, a first-
line ARV with increased use in Africa [37], can nega-
tively interact with metformin if not monitored closely, 
which can lead to severe lactic acidosis [5]. No oversight 
of PLWH medications or comorbidities poses a major 
threat to patient safety [38], potentially increasing the 

risk of complications, excess morbidity and premature 
mortality; these outcomes are improved when continu-
ity and linked up care are established [38]. The quality of 
care is also impacted by which the clinic days at the CTC 
and OPD are not aligned nor is the number of required 
follow-up visits; thus, placing a burden on PLWH finan-
cially as they must pay for travel and take time away from 
economic activities for each visit. These findings indi-
cate that the structure of healthcare delivery need to be 
improved with some level of integration to ensure opti-
mal quality of care and clinical outcomes.

Singer and Clair [34] define a syndemic as “a set of 
intertwined and mutually enhancing epidemics involving 
disease interactions at the biological level that develop 
and are sustained in a community/population because 
of harmful social conditions and injurious social con-
nections”. Our findings highlight the syndemic of pov-
erty, mental health and stigma and how these adversely 
interact with the prevention, diagnosis and care of dia-
betes and hypertension among PLWH. Investigations 
and medications for diabetes and hypertension were 
found to be unaffordable for many PLWH in our study, 
impacting their ability to receive an early diagnosis and 
effective treatment; this barrier was also found from the 
2021 qualitative study conducted in Eastern Tanzania 
[22]. However, this is not a problem unique to Tanzania; 
an estimated 39% of people living in LMICs are unable 
to afford antihypertensive medications or metformin for 
diabetes control and this is compared to only 1% in high-
income countries [39]. Our findings reinforces the urgent 
call for a streamlined approach to NCD medication pro-
curement across sub-Saharan Africa for reducing their 
costs and improving their availability [40]; thus, enabling 
PLWH (and the general population) to effectively control 
NCDs such as diabetes and hypertension irrespective of 
their economic position.

HIV-related stigma negatively impacted early diagno-
sis and safe effective treatment of diabetes and hyper-
tension; this is in line with other qualitative studies with 
PLWH and comorbidities [41–43]. Concerningly, stigma 
can also impact ARV adherence and retention in HIV 
care [41, 44] which may result in reduced opportunities 
for NCD education and screening for PLWH in addition 
to the adverse clinical effects of non-adherence to ARVs. 
Whilst it is unclear whether PLWH in our study experi-
enced enacted or internalised stigma, it is evident from 
our findings in conjunction with other studies [41–43] 
that continued efforts for HIV stigma reduction in sub-
Saharan Africa is imperative to improve healthcare seek-
ing behaviours, adherence, patient safety and quality of 
care. Related to ARV adherence and retention in HIV 
care (thus a barrier for NCD prevention), is poor mental 
health [45], an issue raised by many of our participants. 
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PLWH have a near two-fold risk for developing depres-
sion compared to people without HIV [46] which is likely 
intertwined with the syndemics of poverty and HIV-
related stigma among other factors [46]. The additional 
burden that PLWH experience to receive a diagnosis, 
medication and continuity of care for diabetes and hyper-
tension was said to contribute toward poor mental health 
of PLWH in our study, potentially perpetuating a vicious 
cycle of non-adherence (to ARVs and NCD medication) 
and experiences of complications that then fosters or 
exacerbates poor mental health. Until these syndemic 
factors are thoroughly addressed alongside contributing 
organisational and healthcare system factors, diabetes 
and hypertension care along with HIV care will continue 
to be adversely impacted.

Strengths and limitations
We conducted a qualitative study with 36 participants, 
including HCPs from the OPD, HCPs from the CTC and 
PLWH with a comorbidity of hypertension and/or diabe-
tes, all groups of which reached saturation. This diverse 
sample of participants from two large healthcare facili-
ties in the capital city of Dodoma is a major strength of 
this study. However, there are some limitations to men-
tion. Only PLWH currently receiving HIV care were 
recruited; PLWH not retained in care may have differ-
ent or additional barriers to care for diabetes and hyper-
tension. Furthermore, only PLWH with a comorbidity 
known to the CTC were recruited, but as our study sug-
gests, many diagnoses of diabetes and hypertension are 
likely unknown to CTC HCPs. The PLWH included in 
our study may therefore be more comfortable with CTC 
HCPs or more outspoken about their conditions com-
pared to PLWH whom do not have their comorbidity 
recorded at the CTC. It is important to note that most of 
the barriers we present were mentioned by both PLWH 
and HCPs, strengthening our findings. Although our 
study was conducted in an urban setting, both health-
care facilities care for PLWH across the Dodoma region 
which is predominately rural; therefore, our findings 
are likely transferable to other areas across sub-Saharan 
Africa where the healthcare delivery of HIV, diabetes and 
hypertension are not integrated.

Conclusions
As life expectancy of PLWH continues to rise globally, 
ensuring healthy aging among PLWH will be an increas-
ing priority. We found organisational/healthcare system, 
individual and syndemic factors to be interlinked with 
barriers and facilitators that contribute to the preven-
tion, early diagnosis and safe effective care of diabetes 
and hypertension among PLWH in our East African set-
ting. Whilst integrated HIV, diabetes and hypertension 

care is a generally accepted and recommended strategy 
to reduce barriers of care for PLWH [11], achieving this 
across sub-Saharan Africa will take time given the uncer-
tainties of how this should be accomplished, and the 
complexities involved in making large systemic changes 
to healthcare delivery. Our results indicate that syndemic 
factors were the most burdensome barriers across the 
care pathway for PLWH with diabetes and/or hyper-
tension; however organisational/healthcare system had 
major barriers for early diagnosis and safe effective care. 
Additionally, barriers related to individual factors were 
found to limit the enabling factors for prevention. These 
important and novel findings should inform future large 
initiatives to integrate care but also provide guidance on 
specific barriers within the current structure of health-
care delivery that can be targeted through small-scale 
quick-win interventions to improve the safety and quality 
of care for diabetes and hypertension among PLWH.
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