
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​
v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​​i​c​e​​n​s​e​s​​/​b​​y​-​n​c​-​n​d​/​4​.​0​/.

Kiwango et al. BMC Psychiatry          (2025) 25:320 
https://doi.org/10.1186/s12888-025-06769-5

BMC Psychiatry

*Correspondence:
Frank Kiwango
frankkiwango@gmail.com

Full list of author information is available at the end of the article

Background  People with human immunodeficiency virus (PWH) are more prone to generalized anxiety disorder. 
There is a limited understanding of the prevalence of significant anxiety symptoms and its associated risk factors 
among adult PWH in the Tanzanian context. This study aims to determine the prevalence of significant anxiety 
symptoms and related risk factors among adult PWH attending care and treatment clinics in Moshi Municipality, 
Kilimanjaro Region.

Methods  We used a multistage random cluster sampling approach to select participants at four Care and treatment 
centers (CTCs) of Kilimanjaro Christian Medical Centre, Mawenzi Regional Referral Hospital, Majengo, and Pasua 
Health Centre, by location at tertiary, secondary, and primary health care levels. The seven-item Generalized Anxiety 
Disorder (GAD-7) screening tool assessed levels of generalized anxiety symptoms with significance set at scores ≥ 10. 
Sociodemographic, clinical, and psychosocial characteristics were collected using a semi-structured questionnaire. 
Bivariate analyses determined factors associated with significant anxiety symptoms (GAD-7 ≥ 10) at p-values ≤
0.20 for inclusion in the multivariate model. Adjusted prevalence ratios with confidence intervals are reported with 
significance set at a p-value of < 0.05.

Results  Out of 593 PWH participants, 12.48% screened positive for significant anxiety symptoms. Participants 
treated at the tertiary health facility level (aPR = 2.91, 95% CI: 2.48–3.41, P-value = 0.001), early adulthood 25–44 
years (aPR = 1.75, 95% CI: 1.27–2.42, P-value = 0.001), with higher anxiety sensitivity (aPR = 3.28, 95% CI: 2.08–5.19, 
P-value = 0.001), and higher levels of perceived social support (aPR = 2.09; 95% CI: 1.34–3.27, P-value = 0.001) showed a 
higher likelihood of significant generalized anxiety symptoms.
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Background
The World Health Organization 2021 report estimates 
that 39.9 million people have human immunodeficiency 
virus (PWH) globally, and two-thirds of them reside 
in Africa [1]. In Tanzania, HIV/AIDS is a severe public 
health problem, with reports of 1.6  million PWH [2]. 
PWH are more prone to common mental disorders, 
including generalized anxiety disorder (GAD) [3]. Fur-
thermore, HIV/AIDS and GAD have a bi-directional 
association, which leads to a high likelihood of co-occur-
rence, where the presence of one condition can exacer-
bate the symptom and severity of the other [3, 4].

The prevalence of significant anxiety symptoms in 
PWH in European countries is higher than in Asian and 
African countries. For example, in Italy and England, 
levels of significant anxiety symptoms among PWH are 
estimated at 47% and 34% 5. In contrast, in sub-Saharan 
Africa, including Tanzania rates of significant anxiety 
symptoms range from 3.8 to 32.6% 6,78.

Various psychosocial risk factors have been associ-
ated with significant anxiety symptoms in PWH, includ-
ing inadequate social support [5–7] and HIV-related 
stigma [5, 8, 9]. At a more individual level, substance 
use [5, 10, 11] high vs. lower anxiety sensitivity [4, 12], 
younger compared to older age [5, 13, 14] being female 
rather than male [9, 14, 15] and the presence of co-
morbid depressive disorder in PWH is associated with 
significantly higher levels of anxiety symptoms 81813. 
Studies show significant anxiety symptoms in PWH are 
associated with poor treatment outcomes, including the 
decline in CD4 count and an increase in viral load lev-
els (VL) [5, 16, 17]. Though the mechanisms of these 
poor treatment outcomes are not yet obvious, significant 
generalized anxiety symptoms can likely reduce antiret-
roviral drugs (ART) adherence such as has been shown 
in samples from other Africa and samples from low and 
middle-income countries (LMIC) [18, 19]. Furthermore, 
HIV-related stigma, substance use, and perceived poor 
social support are potentially intervenable anxiety risk 
factors, and their recognition may better allow for holis-
tic clinical management of both the physical and psycho-
logical health of PWH.

Limited studies explore the occurrence of generalized 
anxiety in PWH in Tanzania and its potential effects on 
HIV treatment outcomes. Also, there is a notable gap 
in HIV care policies and guidelines addressing the men-
tal health needs of this population, whereby current 

guidelines are primarily focused on biomedical aspects 
such as ART adherence and opportunistic infection 
management with limited integration of mental health 
screening [20]. More over-retrievable studies in PWH in 
Tanzania have not described factors associated with con-
siderable anxiety symptoms [21, 22]. This lack of evidence 
have hindered the development of context-specific inter-
ventions tailored to the unique challenges faced by Tan-
zania PWH. This study seeks to determine the prevalence 
of significant generalized anxiety symptoms in PWH and 
its associated factors among adult PWH attending HIV 
Care and treatment centers (CTCs). The finding aims to 
provide critical insights that can support policy revision 
that emphasizes the integration of mental health services 
in HIV care and may inform clinic-based interventions, 
such as the need for prevention by early diagnosis and 
treatment of significant anxiety symptoms among PWH, 
to potentially reverse poor clinical outcomes such as 
declines in ART adherence.

Methods
Study design
This was a hospital-based cross-sectional analytical study 
design, which was ideal for determining the prevalence 
of significant anxiety symptoms and associated factors 
among adults PWH attending CTCs in Moshi municipal, 
Kilimanjaro Region from September to October 2023. It 
was time-efficient and cost-effective and did not require 
follow-up-of-clients.

Setting
The study sites were CTCs in Moshi, Kilimanjaro region. 
Moshi Municipal Council is one of seven districts 
located in the Kilimanjaro region, with a population of 
1,996,952 people and an area of 58 square kilometers 
[23]. The municipality has 21 wards in urban and peri-
urban areas and 19 HIV CTCs serving 800-1,200 clients 
per week. The services provided at CTCs are integrated 
into all health facilities, from higher tertiary care to the 
lower primary care levels [24]. Trained medical staff 
provide several services, for PWH including counsel-
ing, community awareness campaigns, testing and treat-
ment, initiation of anti-retroviral therapy (ARTs), clinical 
management of opportunistic diseases, and psychosocial 
support [24]. Four (4) CTC centers, namely the Kiliman-
jaro Christian Medical Center (KCMC) a tertiary level 
facility, Mawenzi Regional Referral Hospital (MRRH) a 
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secondary level facility, Pasua, and Majengo Health Cen-
ters which are primary health level facilities, all located 
within the municipal, were selected as study sites to allow 
for adequate representation in the study sample of clients 
accessing HIV services at different levels of the health 
care delivery system.

Study population
The study included all adults ( ≥  18 years) attending the 
CTCs in Moshi municipal who had been diagnosed with 
HIV, and provided written informed consent and met the 
study inclusion criteria.

Eligibility criteria
Inclusion criteria  The study included out-patient clients 
registered to receive CTC services and have been initiated 
on ART for at least six months.

Exclusion criteria  The study excluded PWH who were 
too ill to participate.

Sample size
Sample size (N = 593) was calculated based on Cochran’s 
formula [N = Z2P(1-P)/d2] whereby N = estimated sam-
ple size, Z = confidence level at 95% (standard value of 
1.96), d = Margin of error at 5%, P = Prevalence of Anxiety 
among PWH (37.8%) which was obtained from a Tanza-
nian study [21]. We also adjusted for a 10% non-response 
rate. Given that we had a stratified random cluster sam-
ple, we adjusted for this design effect [25] using an intra-
cluster correlation (ICC) of 0.005 [26].

Sampling procedure
Multistage cluster sampling was applied to select four (4) 
among 19 CTCs in the Moshi municipality. The facili-
ties were stratified to include CTCs located at all levels 
of the health care delivery system in Tanzania, includ-
ing tertiary, secondary, and primary health facility levels. 
At the tertiary level, the Kilimanjaro Christian Medical 
Center (KCMC) was included; for the secondary level, 
the Mawenzi Regional Referral Hospital (MRRH) was 
included. These are the only tertiary and secondary-level 
healthcare facilities in the municipality. At the Primary 
level, Pasua and Majengo Health Centers were randomly 
selected from a list of large CTCs, defined as CTCs with 
more than 1,000 registered clients. From the municipal 
CTC2 database, 2,645, 3,883, 1,083, and 1,347 clients 
were registered at KCMC, MRRH, Pasua, and Majengo 
Health Centers, respectively. The number of clients 
enrolled in each facility was determined by the probabil-
ity proportional to the size of each facility using the ratios 
of 0.29:0.43:0.12:0.15, respectively. Thus, 175, 262, 66, 
and 90 clients were enrolled from KCMC, MRRH, Pasua, 

and Majengo health centers, respectively, meeting the 
minimum sample size of 593.

The study team used a systematic random sampling 
approach to select and enroll participants at study facili-
ties by generating a random number every morning for 
each facility (> 0 and < 9 for KCMC, < 14 for MRRH and 
< 4 for Pasua, and < 6 for Majengo) to identify the first 
client to be enrolled at each facility. The next participant 
enrolled was after every 3rd client for KCMC, MRRH, 
and Majengo and every 5th client for Pasua Health 
Center.

Data collection and management
The study was conducted for one month from September 
to October 2023 by eight research assistants (RA’s) with 
medical backgrounds (medical doctors) who received 
training on assessment tools from the PI for one week.

Participants were assured of the confidentiality of the 
information they provided as the questionnaire had a 
unique number and not the client’s name, assuring that 
the information they provided could not be linked to 
them personally in reports, and the information collected 
on forms such as consent forms were stored in a locked 
cabinet and questionnaires collected on Red-Cap soft-
ware, were entered on a password protected computers 
that are accessible only to the research team. For privacy, 
all interviews were conducted in empty consultation 
rooms to ensure privacy, and the process did not inter-
fere with the clinics’ routine activities.

The interviews were administered by RAs and PI in 
Kiswahili language which took approximately twenty 
minutes and provided enough time to answer the ques-
tionnaire. At the end of the interviews, the study team 
cross-checked the questionnaires to ensure completeness 
and thanked each participant. Furthermore, the team 
helped participants to navigate clinic services. There was 
no compensation for the participants.

Data collection tools
Demographic covariates  A demographic semi-struc-
tured survey tool was used to collect information on 
the participant’s age, sex, marital status, education level, 
employment status, and substance use (ever used any sub-
stances in the past twelve months) [27].

Medical records extraction  Patient files, the clinic elec-
tronic database, and CTC2 cards were used to extract the 
most recently documented viral load results (less than 12 
months).

Social support  The Duke-UNC Functional Social Sup-
port Questionnaire (FSSQ) was used to assess the recent 
perceived social support. It was designed to assess per-
ceived social support [28] and has 14 questions scored 
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on a five-point scale with responses ranging from 1 to 
5 (never, much less than I would like, less than I would 
like, and much as I would like). For this study, scores were 
divided into tertiles to create equally weighted ordinal 
levels from low (14-23.3), average (23.4–46.6), and good 
(46.7–70) social support. The FSSQ has demonstrated 
good construct validity and good reliability at Cronbach’s 
alpha 0.92 30. In our study, FSSQ has demonstrated good 
internal consistency with a Cronbach’s alpha = 0.87.

Coping strategies  The Brief COPE was used to assess 
different coping strategies. It assessed 14 coping domains 
with two items each (28 items). For each item, respon-
dents were required to indicate whether they used the 
coping response on four-point Likert scale scores where 
(1 = I usually don’t do this at all; 2 = I usually do this a little 
bit; 3 = I usually do this a medium amount; 4 = I usually 
do this a lot) and were summarized to determine adap-
tive and maladaptive coping strategies. Adaptive coping 
included the following coping strategies: active coping, 
use of emotional supports, instrumental supports, posi-
tive reframing, religiosity, planning, acceptance, and 
humor. Maladaptive coping strategies included self-
blame, venting, behavioral disengagement, and denial. 
A sum score was calculated separately for the adaptive 
and maladaptive subscales categorized into tertiles based 
on distribution in the population [29]. For adaptive cop-
ing mechanism, tertiles were grouped from low (16–37), 
medium (38–47), to high (48–61), and for maladaptive 
coping mechanism, tertiles were grouped from low (12–
17), medium (18–21), to high (22–41). The higher scores 
in adaptive coping strategies indicate a greater reliance on 
better coping strategy and higher scores in maladaptive 
strategies indicate a greater reliance on poor coping strat-
egy. The scale has demonstrated good construct validity 
and good reliability at Cronbach’s alpha 0.7 [30]. It has not 
been validated in the Tanzanian context. In our study, the 
tool reliability was assessed and demonstrated good inter-
nal consistency at Cronbach’s alpha = 0.92.

Anxiety sensitivity index  Anxiety sensitivity was 
assessed using the Short-Scale Anxiety Sensitivity Index 
(SSASI). These five (5) items scale assesses a dispositional 
tendency to fear somatic and cognitive symptoms of anx-
iety due to a belief that these symptoms may be harm-
ful. Items were rated on a scale of 0 (very little) to 4 (very 
much) and summed to create a total score, with higher 
scores indicating greater anxiety sensitivity. A 1.5 stan-
dard deviation (SD) above the mean (4.4) was used as a 
cut-off score to categorize participants with higher ver-
sus lower anxiety sensitivity [31]. SSASI had good inter-
nal consistency (alpha = 0.81) and has shown excellent 
convergent and discriminant validity in the USA [31]. It 
has not been validated in Tanzanian context. In our study, 

SSASI has demonstrated a good internal consistency with 
a Cronbach’s alpha of 0.90.

Depression  The Patient Health Questionnaire 9 (PHQ-
9) assessed for clinically significant depressive symptoms. 
The measure comprises nine items, each scored from 0 
(no symptoms at all) to 3 (symptoms nearly every day), 
with a maximum score of 27. The cut-off points with a 
score ≥  9 is equivalent to a probable moderate to severe 
depressive episode, in clients attending outpatient care 
services in the Tanzanian context [32]. The Kiswahili 
PHQ-9 demonstrates very good internal consistency, with 
a Cronbach’s alpha of 0.83; detecting probable DSM IV 
major depression at a cut-off score of ≥ 9 with 78% sensi-
tivity and 87% specificity [33].

HIV/AIDS stigma  HIV/AIDS Stigma Instrument 
(HASI) uses 12 items to assess HIV-related stigma. Items 
include concerns about personalized stigma, negative 
self-image, disclosure, and public attitude concerns. It is 
rated on a four-point scale from ‘‘1–Strongly disagree’’ to 
‘‘4–Strongly agree’’ for a score range of 12–48, with higher 
scores indicating higher anticipated HIV stigma. The cut-
off points ≥ 30 was used to indicate a relatively higher 
level of perceived HIV stigma, while a score of less than 
30, indicates low perceived HIV stigma [34]. The HASI 
has been validated for use in Tanzanian and it has a good 
construct validity and reliability was adequate at Cron-
bach’s alpha of > 0.70 [35].

Generalized anxiety disorder  Generalized Anxiety Dis-
order − 7 (GAD-7) was used to determine the symptoms 
and severity of generalized anxiety disorder. The GAD-7 is 
a 7-item questionnaire that asks for experiences with anx-
iety symptoms in the past two weeks with the total score 
ranging from 0 to 21. The total score was calculated by 
assigning scores of 0 to 3 to the response options of “not 
at all,” “several days in the past two weeks,” “more than half 
the days in the past two weeks,” and “nearly every day in 
the past two weeks,” respectively. Cut-off scores equiva-
lent to ≥ 10 indicated clinically significant anxiety while 
less than 10 indicated none or mild anxiety. The scale has 
a sensitivity of 89% and a specificity of 73%. The scale 
internal consistency was good (Cronbach’s alpha = 0.82). 
The Swahili GAD-7 has been validated in Kenya among 
adults living with HIV/AIDS [36].

Pre-testing of data collection tools
Locally adapted Swahili measures were sought from 
authors who have culturally adapted and validated mea-
sures for use in the Tanzanian or East African context. In 
May 2023, for two measures, the Brief Cope and the Anx-
iety Sensitivity Index, the original English data collection 
tools were translated to Swahili first: forward translation 
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to Swahili, followed by independent back translation to 
English by a person unfamiliar with the original tool. A 
panel comprising the principal investigator, a clinician in 
mental health, and a nurse reviewed a discrepancy report 
of the original and back-translated English versions to 
check for discrepancies that signify changes in the mean-
ing of items in the original English version after back-
translation. Items with discrepancies were reviewed, 
discussed, and corrected to ensure meanings in the origi-
nal English version were captured in the Swahili version.

In a sample of 30 adult PWH (15 male and 15 female) at 
the HIV CTC of Muhimbili National Hospital in Dar-es-
Salaam region, the Swahili tool was piloted for face valid-
ity and finalized for fieldwork in the Kilimanjaro region. 
Participants used in the pilot study were not included in 
the main study in Kilimanjaro region to avoid introduc-
ing bias.

Data analyses
Data was entered by Redcap software v5.27.8 and ana-
lyzed using STATA software version 15. Normality of 
data was assessed using the Shapiro-Wilk normality test, 
where variables that followed a normal distribution were 
reported as mean and standard deviation (SD) while vari-
ables that were not normally distributed were reported 
by using median and Interquartile range (IQR).

Bivariable analyses identified social demographic 
covariates and factors of interest associated with clinically 
significant generalized anxiety symptoms at p-values of 
≤ 0.2 for inclusion into the multivariable analyses’ mod-
els while adjusting for potential confounders. Before the 
regression analysis, collinearity was assessed with high-
est variance inflation factor been less than 4. Prevalence 
ratios were obtained using Modified Poisson regression 
model [37] and reported with their corresponding 95% 
confidence intervals and p-values. We used weights to 
account for unequal selection probabilities and adjusted 
for clustering and stratification using robust standard 
error while calculating the prevalence of significant anxi-
ety symptoms where P < 0.05 was considered statistically 
significant.

Results
We enrolled 593 participants in the study, 44.2% 
(262/593) at the secondary health facility. The mean 
age of the participants was 47.5 (SD = 13.2) years, 72.3% 
(429/593) were female, 41% (243/593) were married or 
cohabiting, 69.7% (413/593) had none or primary educa-
tion, 77.4% (459/593) were employed or self-employed. 
16.4% (97/593) had comorbid probable depression, 10.5% 
(62/593) had high anxiety sensitivity, and 20.2% (120/593) 
had detectable viral load with a median viral load of 20 
copies/ml. 49.1% (291/593) had used substances in the 
past twelve months, and 9.6% (57/593) reported a recent 

high level of perceived social support. 27.3 (162/593), 
reported relatively high levels of perceived HIV-related 
stigma, 32.2% (191/593) and 32.5%, (193/593) report-
ing high levels of both adaptive and maladaptive coping 
strategies respectively [Table 1].

Prevalence of significant anxiety symptoms among PWH
In this study, the weighted prevalence of significant anxi-
ety symptoms among PWH in Moshi municipal was 
12.48%.

Factors associated with significant anxiety symptoms 
among PWH
At Bivariate analysis, the following factors were signifi-
cantly associated with having high anxiety symptoms; 
attending secondary (cPR = 2.66, 95% CI: 1.29–5.48, 
P-value = 0.008) and tertiary (cPR = 5.36, 95% CI: 2.83–
10.17, P-value = 0.001) health facilities, being in early 
adulthood; 25–44 years (cPR = 2.14, 95% CI: 1.07–4.30, 
P-value = 0.032), use of substances (cPR = 4.87, 95% CI: 
1.44–16.54, P-value = 0.011), having depression symp-
toms (cPR = 11.34, 95% CI: 4.26–30.14, P-value = 0.001), 
having higher viral load levels (cPR = 2.54, 95% CI: 1.03–
6.26, P-value = 0.043) having higher anxiety sensitivity 
(cPR = 12.56, 95% CI: 8.17–19.32, P-value = 0.001), hav-
ing higher levels of perceived social support (cPR = 3.93; 
95% CI: 3.45–4.47, P-value = 0.001), also having medium 
(cPR = 1.63, 95% CI: 1.10–2.41, P-value = 0.016) and high 
(cPR = 3.61, 95% CI: 3.29–3.95, P-value = 0.001) maladap-
tive coping mechanisms.

At multivariate analysis, the following factors were 
significantly associated with having high anxiety symp-
toms; attending the tertiary health facility (aPR = 2.91, 
95% CI: 2.48–3.41, P-value = 0.001), being in early adult-
hood; 25–44 years (aPR = 1.75, 95% CI: 1.27–2.42, 
P-value = 0.001), having higher anxiety sensitivity 
(aPR = 3.28, 95% CI: 2.08–5.19, P-value = 0.001), and hav-
ing higher levels of perceived social support (aPR = 2.09; 
95% CI: 1.34–3.27, P-value = 0.001). There was no signifi-
cant association between other characteristics and anxi-
ety symptoms in this study [Table 2].

Discussion
The prevalence of significant anxiety symptoms among 
adults PWH in CTC centers in Tanzania was 12.48%, 
using a GAD-7 screener cut-off score of 10. This preva-
lence is closely similar to the rates of significant anxiety 
symptoms among adults PWH in other African samples 
with rates of 9% and 13.8% in South Africa (assessed 
using the GAD-7 screener) and Guinea (assessed using 
HADS), respectively [13, 38]. However, other stud-
ies, report higher prevalence rates of significant anxi-
ety symptoms in PWH when compared to this study’s 
findings. For example, in Italy, and England, levels of 
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self-rated and clinician-rated anxiety using HADS among 
PWH, were 47% and 34% respectively [39]. These varia-
tions may be related to differences in anxiety screen-
ing tools used, cultural disparities in the expression of 
anxiety, and different inclusion criteria in studies across 
contexts.

Factors associated with significant generalized anxiety 
symptoms in these findings included being in early adult-
hood, being treated at tertiary health facility levels, hav-
ing high anxiety sensitivity levels, and having good social 
support.

In this study, significant anxiety symptoms were asso-
ciated with early adulthood age. Some studies show that 
age has been associated with significant anxiety symp-
toms in PWH. Some reports from Nigeria show signifi-
cant anxiety symptoms are more prevalent in younger 
than older PWH [14]. In other low-and middle-income 
countries, similar findings have been observed. For exam-
ple, in Pakistan, PWH aged 18 to 25 years were 5.3 times 
more likely to develop significant anxiety symptoms 
than older PWH, perhaps due to emerging adulthood 
being a window period for more rapid psychological and 
social development [5]. A few studies in SSA support this 
observation, such as studies in Nigeria and Guinea that 
both used the HADS to assess significant anxiety symp-
toms, having a younger age was associated with a 2.8 
times greater likelihood of significant anxiety symptoms 
than older age [14].

Being treated at the tertiary level of health facility was 
associated with higher odds of reporting significant anxi-
ety symptoms compared to primary-level facilities. This 
may be explained by tertiary care level hospitals handling 
more complex patients, such as advanced stages of HIV/
AIDS or additional health comorbidities contributing to 
higher anxiety levels [40]. It is also possible that persons 
with generalized anxiety may be less able to adhere to 
medication and hence have more HIV disease progres-
sion with associated comorbidity that necessitates refer-
ral [41]. There is also evidence, particularly in low- and 
middle-income countries such as Tanzania, of inadequate 
provision of mental health services at lower-level health-
care services compared to higher-level centers, increas-
ing the possibility of referral of PWH to tertiary levels 
with specialized mental health care, when significant 
anxiety symptoms are recognized [42].

Having higher anxiety sensitivity traits in this study was 
strongly associated with significant anxiety symptoms. 
Other studies in England and the USA have reported 
similar associations [43]. Genetic predisposition is likely 
the cause of this observation and points out the need for 
psychosocial and pharmacological intervention. Also, 
PWH who have high anxiety sensitivity may be attuned 
to perceived bodily changes or adverse effects of antiret-
roviral drugs (ARVs), leading to increased anxiety about 

Table 1  Frequency distribution among PWH (N = 593)
Characteristics Measures
Site level
  Primary 156 (23.3)
  Secondary 262 (44.2)
  Tertiary 175 (29.5)
Age group, Mean (SD) 47.5 (13.2)
  18–24 36 (6.1%)
  25–44 185 (31.2)
  45–60 276 (46.5)
  >60 96 (16.2)
Sex
  Male 164 (27.7)
  Female 429 (72.3)
Level of education
  None or Primary 413 (69.7)
  Secondary or higher 180 (30.3)
Marital status
  Single 129 (21.8)
  Cohabiting/married 243 (41.0)
  Divorced/widowed 221 (37.2)
Employment status
  Unemployed 134 (22.6)
Substance use
  No 302 (50.9)
  Yes 21 (49.1)
Depressive symptoms
  No 496 (83.6)
  Yes 97 (16.4)
Viral Load
  Not detectable ( ≤ 20 copies/ml) 473 (79.8)
  Detectable (undefined >]]>20 copies/ml) 120 (20.2)
Anxiety sensitivity, median (IQR) 0.0 (0–3)
  Low (0-7.4) 531 (89.5)
  High (7.5–20) 62 (10.5)
Perceived social support, median (IQR) 25 (15–36)
  Low (14-23.3) 389 (65.6)
  Average (23.4–46.6) 147 (24.8)
  Good (46.7–70) 57 (9.6)
Perceived stigma, median (IQR) 24 (19–30)
  Low (0–29) 431 (72.7)
  High (30–48) 162 (27.3)
Coping Mechanisms
Adaptive coping mechanism tertiles, median (IQR) 43 (33–50)
  Low (16–37) 198 (33.4)
  Medium (38–47) 204 (34.4)
  High (48–61) 191 (32.2)
Maldaptive coping mechanism tertile, median (IQR) 19 (16–23)
  Low (12–17) 213 (35.9)
  Medium (18–21) 187 (31.6)
  High (22–41) 193 (32.5)
KEY: IQR: Interquartile range

SD: Standard deviation
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treatment and its impact on their well-being 4417. This 
is an important finding in terms of practice changes, as 
there are interventions to help individuals with high anxi-
ety sensitivity to prevent the occurrence of generalized 
anxiety disorder.

However, the findings in this report did not align 
with other studies, such as in Pakistan and Ethiopia [5, 
7] where PWH who had good social support were more 

likely to screen positive for significant anxiety symptoms. 
This can be explained by the fact that in the African con-
text, family members are one’s immediate support base, 
providing social, financial, and emotional support when 
persons suffer from a chronic disease such as HIV/AIDS 
hence, they tend to have consequently high expectations 
for a person’s recovery [44]. These expectations can lead 
to PWH having significant anxiety due to worries about 

Table 2  Factors associated with significant anxiety symptoms among PWH (N = 74)
Variable Significant Anxiety Symptoms; N = 74 (%) Crude PR; 95% CI P- Value Adjusted PR; 95% CI P- Value
Site level
  Primary
  Secondary
  Tertiary

11 (7.06)
19 (7.25)
44 (25.14)

Ref
2.66; 1.29–5.48
5.36; 2.83–10.17

0.008
0.001

1.21; 0.93–1.56
2.91; 2.48–3.41

0.153
0.001

Age group (years)
  18–24
  25–44
  45–60
  60+

6 (16.67)
33 (17.84)
27 (9.78)
8 (8.33)

2.00; 0.41–9.86
2.14; 1.07–4.30
1.17; 0.43–3.21
Ref

0.394
0.032
0.755

1.48; 0.57–3.83
1.75; 1.27–2.42
0.92; 0.72–1.17

0.418
0.001
0.502

Sex
  Male
  Female

19 (11.59)
55 (12.82)

Ref
1.11; 0.52–2.34

0.791

Level of education
  None or Primary
  Secondary or higher

51 (11.25)
23 (12.78)

Ref
1.06; 0.81–1.40

0.630

Marital status
  Single
  Cohabiting/Married
  Divorced/widowed

14 (10.85)
33 (13.58)
27 (12.22)

Ref
1.25; 0.78–2.02
1.13; 0.55–2.32

0.359
0.748

Employment status
  Unemployed
  Employed/ Self employed

21 (15.67)
53 (11.59)

1.36; 0.81–2.27
Ref

0.245

Substance use ( ≤ 12 months)
  No
  Yes

13 (4.30)
61 (20.96)

Ref
4.87; 1.44–16.54

0.011 Ref
2.34; 0.95–5.83

0.066

Probable depression
  No
  Yes

23 (4.64)
51 (58)

Ref
11.34;4.26–30.14

0.001 Ref
3.19; 0.87–11.73

0.081

Viral load
  Undetectable ( ≤ 20copies/ml)
  Detectable (> 20 copies/ml)

45 (9.51)
29 (24.17)

Ref
2.54; 1.03–6.26

0.043 Ref
1.13; 0.68–2.56

0.408

Anxiety sensitivity
  Low (0-7.4)
  High (7.5–20)

30 (5.65)
44 (70.97)

Ref
12.56; 8.17–19.32

0.001 Ref
3.28; 2.08–5.19

0.001

Perceived social support
  Low (14-23.3)
  Average (23.4–46.6)
  Good (46.7–70)

33 (8.48)
22 (14.97)
19 (33.33)

Ref
1.76; 1.22–2.56
3.93; 3.45–4.47

0.003
0.001

Ref
1.34; 1.08–1.67
2.09; 1.34–3.27

0.009
0.001

Perceived stigma
  Low (0–29)
  High (30–48)

44 (10.07)
30 (18.35)

Ref
1.82; 0.81–4.11

0.148 Ref
0.81; 0.59–1.12

0.199

Adaptive coping mechanisms
  Low (16–37)
  Medium (38–47)
  High (48–61)

28 (13.90)
25 (11.92)
21 (10.00)

1.39; 0.76–2.55
1.19; 0.91–1.57
Ref

0.288
0.207

Maladaptive coping mechanisms
  Low (12–17)
  Medium (18–21)
  High (22–41)

14 (5.94)
19 (9.66)
41 (21.43)

Ref
1.63; 1.10–2.41
3.61; 3.29–3.95

0.016
0.001

1.19; 0.92–1.55
1.25; 0.95–1.66

0.180
0.116
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being a burden to the family since they do provide extra 
support because of his/her illness.

Predictors reported elsewhere to be associated with 
significant anxiety symptoms, such as sex, marital sta-
tus, employment status, viral load levels, substance use, 
having symptoms of depression, perceived stigma, and 
coping mechanisms, did not show significant association 
in our study. Our findings are contrary to the findings 
from other studies, such as in Pakistan [5] Ethiopia [9], 
and Brazil [45] report that sex, employment status, and 
perceived stigma were associated with significant anxiety 
symptoms. These different findings may be due to socio-
economic or cultural variations in our sample, compared 
to samples from Pakistan, Ethiopia, and Brazil. However, 
bivariate analysis initially showed substance use, depres-
sion symptoms, viral load levels, and maladaptive coping 
strategies were associated with significant anxiety symp-
toms, after adjusting for other variables, these factors 
were no longer significant predictors of significant anxi-
ety symptoms.

Limitations
Due to the cross-sectional nature of this study, it is 
impossible to infer causality between the independent 
and dependent variables. Also, the study was subjected 
to social desirability bias where the social-cultural norms 
surrounding the stigma of mental health may have lim-
ited the participants’ intentions of sharing informa-
tion on the presence of anxiety symptoms. The research 
team mitigated this by ensuring confidentiality and pri-
vacy during the interviews. Apart from that the tool 
used required participants to remember information of 
anxiety symptoms from the past two weeks, which led 
to recall bias. This was mitigated by providing adequate 
time for response from the participants. Some of the side 
effects of ARVs such as fatigue can contribute to physi-
cal discomfort and psychological distress potentially 
leading to anxiety-like symptoms. Finally, the Brief Cope 
Scale and SSASI have not been culturally adapted and 
validated in the Tanzanian context. This was mitigated by 
steps addressed in the translation and qualitative explora-
tion of items that were difficult to respond.

Strength of the study
The study met the estimated sample size of 593 partici-
pants with a high response rate from the study partici-
pants. Also, both bivariate and multivariate analyses were 
conducted to determine the independence of factors 
associated with significant anxiety symptoms in PWH 
attending CTCs.

Conclusion
Significant anxiety symptoms were found to be com-
mon among adult PWH in this study, with about one in 
eight PWH reporting having significant anxiety symp-
toms. Results from the survey show that being in early 
adulthood, being treated at the tertiary health facility 
level versus primary and secondary levels, having high 
anxiety sensitivity, and having good social support were 
associated with significant anxiety symptoms. There-
fore, screening for anxiety symptoms among individuals 
attending CTCs is recommended. Identifying individuals 
who screen positive for significant anxiety symptoms will 
allow for further diagnostic assessment and intervention 
among PWH.
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