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Abstract

Background: Depression with pain comorbidity (DPC) has not been clearly defined among HIV positive patients in
sub-Saharan Africa. It still remains a challenge despite many studies in Africa documenting a high prevalence of
pain and depression among people living with HIV/AIDS. Both are associated with a grave impact on the health
related outcomes in this pandemic. This study aimed at determining the prevalence, factors associated and effect
on quality of life of DPC among HIV positive patients.

Methods: In a cross-sectional survey, 345 HIV positive patients were enrolled into the study. Using a pre-tested
standardised questionnaire the presence of DPC was assessed after a written informed consent. The associations
between DPC, quality of life, depression history, severity, and cognition were determined. A p-value of <0.05 was
considered to be significant.

Results: Among people living with HIV/AIDS (PLWHA), the prevalence of DPC was about 5 %. PLWHA with DPC
were more likely to perceive their overall quality of life as poor and scored poorly in all the domains on the
WHOQOL-BREF. They were also more likely to have more severe forms of depression and recurrent episodes of
depression.

Conclusions: DPC is common, under diagnosed and undertreated in PLWHA in Uganda. Depression and pain
screening as well as appropriate access to care for DPC have potential to improve quality of life and health outcomes.
This calls for the integration and training of mental health services into HIV/AIDS care and future efforts by
policy makers and HIV caregivers to address this treatment gap to advance the care of people living with HIV
in Uganda.
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Background
Human immune deficiency virus (HIV) disease still re-
mains one of the greatest health challenges in sub-Saharan
Africa [1]. It has claimed over 15 million lives, devastated
economies, families, and the region as a whole with bil-
lions of dollars spent in trying to curb the scourge [1].
With the introduction of Highly Active Antiretroviral

Therapy (HAART), people living with HIV/AIDS
(PLWHA) are able to live longer and have improved liveli-
hoods [2]. Management of HIV/AIDS, therefore, has been

forced to shift towards management of a chronic illness
with long term care and different challenges across the
spectrum of care. Many factors have been associated with
decreased quality of life in PLWHA, but two conditions
that seem to stand out in various studies are pain and
HIV associated depression [3–6].
HIV-associated depression is more prevalent among

PLWHA with depression rates ranging from 8 to 40 %
which may be about two times higher than in the nor-
mal population [7–10]. It is associated with poorer out-
comes especially in terms of adherence [11], substance
use and condom use [12] and has been associated with
faster disease progression [13]. Pain has been associated
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with increased drug use, poor quality of life (QOL) and
increased morbidity and mortality [6, 14].
Pain and depression have been extensively studied in

this population and the two conditions have been found
to be highly associated with each other [15–17]. The
mesolimbic system together with the neurotransmitters of
dopamine and brain indole amine 2,3-dioxygenase have
been suggested as being key to the development and inter-
play of the co morbidity [18–20]. Despite having similar
underlying mechanisms, none of the studies however ex-
amined depression with pain co morbidity. Studies that
have documented the burden of pain in our setting did
not assess for depression [14, 21, 22]. Similarly, a number
of studies in Uganda have documented the burden of de-
pression in PLWHA without assessing for pain in their
participants [12, 22–26]. Some of these studies used tools
that assess for acute pain while others assessed for chronic
pain [6, 27]. Many studies used screening tools and not
diagnostic tools for depression while others looked for
psychological distress which is not the same as depression
[24, 26]. The concurrent presence of painful conditions
and depression contributes to the overall symptom burden
among patients. These in turn further exacerbate each
other and make it difficult to treat as well as sort out the
causal relationships. Therefore determining this co mor-
bidity among our patients would help in managing the
affected individuals and improving health outcomes
including quality of life.
Despite the prevalence of co-morbid depression and pain

among PLWHA, the relative contributions of pain intensity
and severity of mood disturbance to overall life quality are
rarely examined [9]. Patients with depression and somatic
complaints like pain have been shown to have worse quality
of life in non HIV populations [28, 29] Studies carried out
also in non HIV populations have noted that the quality of
life of people with depression with pain co morbidity is
worse than those with either condition alone [30, 31]. Few
studies have explored the interplay of depression and pain
among PLWHA and none in Uganda which has a high bur-
den of HIV. These studies done in our setting have also not
assessed the quality of life in PLWHA who have the co
morbidity. These are important omissions since a better
understanding of pain-depression relationships to quality of
life may help guide treatment strategy and help us develop
protocols for better patient care.
In this study, we described the point prevalence and

associated factors of depression with pain co morbidity
(DPC) among HIV positive patients attending a centre
of excellence for HIV care in Uganda.

Methods
Study design and setting
In a cross sectional study, 345 subjects were enrolled
into this study from Mildmay Uganda. Mildmay Uganda

is a specialised HIV care centre located at Lweza, 12 km
from Kampala the Ugandan capital. Currently, over
10,000 clients (78 % of whom are adults) attend and re-
ceive care there. The centre works 4 days a week in an
outpatient setting and provides holistic HIV care by
employing clinicians, counsellors and social workers.
Those requiring specialized care are referred either to
physicians at the site or to the National Referral Hospital
at Mulago. Adult patients who are too ill are also re-
ferred to the national referral for inpatient care.
Senior consultant psychiatrists run an HIV/AIDS men-

tal health clinic once weekly. The centre also provides
psychiatric drugs for the patients that needed them as
well as counselling and social work services. The centre
also does pain assessment at every clinic visit using a nu-
merical rating scale of 1 to 10 and treats patients with
pain using clinical assessment.

Study procedure
Participants were enrolled if they were receiving care
from Mildmay Uganda during the study period, above
18 years of age and consented to participate in the study.
Exclusion criteria included those with pain less than
2 weeks or severe cognitive impairment using Mini
Mental State examination. Patients on analgesics and
anti-depressant medications were not excluded from the
assessment. Participants included both HAART and
HAART naive individuals.
Trained clinical psychologists obtained written consent

from the sampled participants and conducted a cognitive
screening assessment followed by a diagnostic interview
for depression as well as and an assessment for quality
of life. Using the IASP Classification of Chronic Pain
[32], a psychiatrist then assessed for pain in participants
who reported pain of more than 2 weeks duration. From
a review of medical records, recent CD4 cell counts,
current HAART regimens and past treatments or diag-
nosis for pain and HIV associated depression were re-
corded for all study participants.
See procedural flow chart is shown in Fig. 1.
Data were collected over the 4 month period of Sep-

tember to December 2013. Approvals for the study were
obtained from all relevant authorities including the
Makerere University College of Health Sciences Ethical
Committee (#REC REF 2013–079), Mildmay Uganda
Research and Ethics Committee and the Uganda
National Council of Science and Technology (HS1455).
Patients found to have pain were referred to the clinic

doctor for management of the pain. For patients who
scored more than nine on the PHQ and positive diagno-
sis for depression on the MINI were referred to the spe-
cialist psychiatrist present at the Mildmay Centre for
treatment while those who scored between four and nine
on the PHQ were referred to the counsellors. Patients
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with quality of life scores below the average were re-
ferred to the social work for proper assessment and
management.

Measures

a) Socio-demographic information including marital
status, age, gender and education level.

b) Cognitive scores using the Mini Mental Status
Examination. This was used as a screening tool and
participants who scored less than 19 out of a
maximum score of 30 were excluded due to the fact
that patients who score less than 19 have severe
cognitive impairment and may not be able to clearly
answer all the interview questions. Cognitive scores
were then classified according to moderate (19–24)
mild (25–27) and normal (28–30) and these
categories were used to test for associations.

c) Depression severity and diagnosis using the 9-item
Patient Health Questionnaire/PhQ-9 [32] and the
Mini International Neuropsychiatric Inventory
(MINI) [33] respectively both of which have been
validated for use in our settings [34]. The PHQ 9
was used as screening and severity assessment tool.
Patients who scored more than nine out of a pos-
sible scored of 27 on the PHQ had further diagnostic

assessment with the section for a Major Depressive
Episode from the MINI. A patient who had five or
more positive responses on the MINI was diagnosed
with a Major Depressive Episode.

d) Quality of life assessment using the World Health
Organization Quality of Life Scale, Brief
Version(WHOQOL- BREF) [35]; that has also been
validated for use in our setting. As a preamble the
tool collects general information on the patient
including whether the patient is feeling ill and if so
what specifically if wrong with their health. The tool
assesses quality based on four main domains of
physical health, psychological, social relations and
environment. Higher scores than the mean in a
specific domain point to better quality of life. The
mean scores and standard deviation for each domain
were calculated and unpaired t tests used in testing
for associations.

e) Chronic pain was described as any participant who
had pain of more than 2 weeks duration.
Participants who reported in the affirmative then
had this Chronic pain classified according to the
Classification of Chronic Pain by the International
Association for the Study of Pain [36] that describes
pain according to the region, system, characteristics,
duration and aetiology of the pain.

MMSE

CHART ABSTRACTION

PHQ-9M.I.N.I.

Have you had pain 
in last 2 weeks?

EXIT/REFER

>=19

<19

>9

<=9

NO

YES
LASP CODES

StEP

REFFER TO CLIENT STAFF REFER TO CLINIC STAFF 

NON
NEUROPAT

NEUROPATHIC PAIN

WHOQOL-BRFF

CONSENT FORM

Exit

Fig. 1 Procedural Flow Chart. (MMSE = Mini Mental Status Examination; WHOQOL-BREF =World Health Organization Quality of Life Brief Version;
M.I.N.I. = Mini International Neuropsychiatric Inventory; PHQ-9 = Patient Health Questionnaire- Nine Item; IASP = International Association for the
Study of Pain; StEP = Standardized Evaluation of Pain)
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Statistical analysis
Using the Leslie Kish formula for sample size determin-
ation [37] we took into consideration earlier work which
looked for pain in HIV positive populations and also de-
scribed a sub group of participants who had both pain
and depression [38]. Using an anticipated population
proportion of P = 42.8 %, we needed 357 patients to esti-
mate the prevalence of DPC with 12 % relative precision
at 0.05 significance level. However, after cleaning re-
cords, a sample of 345 patients was achieved and used.
Participants were divided into four different groups of
depression alone, pain alone, depression with pain co
morbidity (DPC) and those who had no depression or
pain. Descriptive statistics of the entire population and
the four groups were then presented. Depression with
pain co morbidity was described as participants who re-
ported having both pain of more than 2 weeks duration
and a diagnosis of a major depressive episode on the
MINI. Depression alone was described as those who re-
ported no pain in the previous 2 weeks but had a diag-
nosis of Major Depressive Episode on the MINI. Pain
alone was described as participants who had pain of
more than two weeks duration but no depression on
the MINI.
In testing for associations the presence of DPC was

the dependent variable. Socio-demographic factors, clin-
ical characteristics, mean quality of life scores, depres-
sion severity scores, cognitive scores and past depression
and treatment diagnoses or treatment were the inde-
pendent variables. Factors found statistically significant
at bi-variable analysis (p-value <0.05) were entered into
a multiple logistic regression and model building done
using a likelihood ratio test (LRT). Co linearity analysis
was done among the physical, psychological and envir-
onmental quality of life domain predictor variables as
well as variables in the multivariable analysis. Those var-
iables with a variance inflation factor (VIF) ≥10 were
considered potential causes for multi-collinearity prob-
lem. All the domain variables were highly collinear with
VIF for physical, psychological, social and environment
equal to 29.02, 81.01, 92.41, and 105.66, respectively.
Centering and log transformation of these variables did
not solve the problem. However, a model containing the
physical domain variable (dropping the others) gave a
better fit based on the Akaike’s Information Criteria
(AIC, smaller is better) and was considered. A multi-
nomial logistic regression was also done to estimate the
risk of having pain alone, or depression alone, or depres-
sion with pain comorbidity relative to having no pain or
depression. This was done using a baseline-category logit
model.
A post-hoc power analysis for the final logistic model

was conducted to estimate the power achieved in detect-
ing the differences between the factors levels. Data were

analyzed using STATA Version 12 (StataCorp. 2011.
Stata Statistical Software: Release 12. College Station,
TX: StataCorp LP).

Results
Socio -demographic characteristics’ of the study
participants
Between September and December 2013, 345 subjects
were enrolled into this study. The socio-demographic
and clinical characteristics (See Table 1) revealed that
the median age of the study participants was 35 years
(IQR: 30–42). The mean scores for cognitive function on
the MMSE were 28.0 (SD 2.5). The few patients not on
HAART (56/345) were receiving daily Septrin prophy-
laxis. The mean CD4 count was 537cells/mm3 (SD 40.0).
There were 94 (27.3 %) participants of the total sample
who reported currently feeling ill with the majority of
these 74 (78.7 %) having pain related complaints. The
mean scores of all the participants in all domains were
higher than average as highlighted in Table 2.

Depression with pain co morbidity
Nearly 5 % of the study participants had features of HIV
associated depression alone while 17.0 % had pain syn-
dromes alone. A total of 17 (4.9 %) participants had
DPC. (See Fig. 2).
DPC was more prevalent in participants with CD4

counts less than 500 m3 8(52.4 %) and those on HAART
14(82.4 %). There were similar numbers of participants 5
(29.4 %) with co morbidity who were on HAART combi-
nations of AZT/3TC/NVP and 3TC/TDF/EFV.
DPC was more prevalent in the age groups of 20–30 years

(41.2 %), among females (64.7 %), at least primary level of
education (58.8 %) and people who were married (41.2 %).
There were 82.4 % of participants with DPC on HAART
but this was not significant ((p = 0.85). There were no
associations between participants with DPC in terms of
age (p = 0.87), gender (p = 0.54), education (p = 0.26),
CD4 counts (p = 0.11) and cognitive function (p = 0.25).
Table 3 highlights variables that were significant at bi
variable and multivariable analyses for DPC. There was
no problem of collinearity among variables in Table 3
with a highest VIF of 1.18. The results including phys-
ical domain plus significant variables as those in Table 3
are shown in Table 4. However, the variable “reported
ill” becomes insignificant.
Participants with DPC reported poorer quality of life

in all domains compared to the total sample with the
poorest mean scores reported in social relationships 13.7
(SD 11.9) and best scores in psychological well being
16.07 (SD 8.4). At bi variable analysis all domains were
associated with DPC although there were no associations
with the social domain at multivariable analysis as seen
in Table 5.
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The statistically significant variables: being ill, a past
diagnosis of depression, cognitive function and the four
domains of the quality of life were further assessed using
a multinomial logistic regression model to determine the
relative risk of having DPC, pain alone or depression
alone relative to those with neither pain nor depression
and the results are shown in the Table 6 below.

Discussion
Despite the fact that many studies have looked at de-
pression and pain in our setting, this is the first study in
Uganda to specifically assess DPC as a distinct syndrome
among individuals with HIV. Few studies in Africa have
explored this co morbidity among HIV positive popula-
tions. Our study found a prevalence of 4.9 % is much
lower than studies by Miaskowski et al. [39] who re-
ported a prevalence of 42.8 % in a community sample in
the United States and Rosenfield et al. [40] who reported
a prevalence of 10.5 % in a hospital setting in the United
States. The difference in prevalence in our setting might
be explained by the integration of specialised services
such as mental health care provision that may provide
better ways to manage DPC. Also lower prevalence of
HIV as well as the difference between community, hos-
pital and outpatient settings might have affected
outcomes.
DPC was associated with more severe depression, re-

current /previous depression, and lower quality of life in
three of the four domains assessed. These results are
similar to other studies that highlight the impact of DPC
on quality of life in PLWHA [4, 6, 22, 41, 42]. Our study
contrasts the relationship in quality of life between par-
ticipants with pain alone, depression alone and with
DPC. Participants with DPC had worse quality of life
than participants with HIV- associated depression alone
and HIV pain alone. These results remained significant
even after adjusting for other factors. There is therefore
need to screen for and mange depression with pain co
morbidity as our findings suggest that it has worse

Table 2 Mean Quality of Life Scores for all participants (n = 345)

Domains WHOQOL-BREF Participants Score
Mean (SD)

Transformed Scores
(0–100) Mean (SD)

Physical Health 15.44 (2.20) 61.76 (8.80)

Psychological 16.07 (2.16) 64.28 (8.64)

Social Relationships 13.77 (2.99) 55.08 (11.96)

Environment 14.66 (1.83) 58.64 (7.32)

Table 1 Descriptive statistics for socio-demographic and clinical
characteristics

Characteristics Frequency
(n = 345)

Percentages
%

Age group (years)
(n = 343)

20 – 30 103 30.0

31 – 40 139 40.5

41 – 50 76 22.2

>50 25 7.3

Missing Data 2 0.0

Gender Female 245 71.2

Male 100 28.8

Education None 26 7.5

Primary 146 42.3

Secondary 140 40.6

Tertiary 33 9.6

Marital Status Single 52 15.1

Married 154 44.6

Separated 78 22.6

Divorced 1 0.3

Widowed 60 17.4

Cognitive Impairment 19–24 Moderate 46 13.3

25–27 Mild 44 12.8

28–30 Normal 255 73.9

Complaints (n = 94) Pain Related 74 78.7

Depressive Related 2 2.1

Others 18 19.2

CD4 counts (n = 332) <200/mm3 58 17.5

200–349/mm3 74 22.3

350–499/mm3 67 20.2

>500/mm3 133 40.1

Missing 13 0.0

HAART Regimen AZT/3TC/NVP 96 27.8

AZT/3TC/EFV 38 11.0

3TC/TDF/NVP 33 9.6

3TC/TDF/EFV 108 31.3

ATV/FTC/TDF/RTV 7 2.0

Other 7 2.0

Non HAART 56 16.2

Fig. 2 Prevalence of participants among the four groups (n = 345).
DPC = Depression with pain co morbidity
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impact on quality of life than either depression or pain
alone.
In our sample, past pain diagnoses and treatment were

not associated with DPC. A past diagnosis of depression
was however associated with the co morbidity. Past de-
pression may therefore be a better predictor for DPC.
This differs from studies by Tsao et al. that suggested
pain as a mediator for depression in PLWHA [8]. In our
study we also found that depression severity and not
pain intensity was associated with DPC even after
adjusting for other factors. These results mirror a study
by Keltner et al. who noted that depression severity
more than pain intensity was associated more with HIV
associated distal sensory polyneuropathy [3]. This im-
plies depression severity moderates both pain and DPC.
The role of depression history, presentation severity and
treatment in the presentation of DPC in PLWHA will
therefore need further analysis.
Earlier studies looked at pain and depression separ-

ately in our setting [21, 43] and studies looking at DPC
have been mainly in the developed world [38–40].

Looking at pain and depression under separate condi-
tions may underestimate burden and may not be ideal to
inform real-world provision of care [44]. This is well
highlighted by the fact that about half of the participants
who had moderate to severe depression on the PHQ-9
and all the participants who had depression alone on the
MINI had some form of pain complaints. Assessing for
pain in patients with depression in PLWHA is therefore
imperative.
Also, the risk of having HIV associated depression

alone for patients who reported feeling ill was smaller
compared to being co morbid or having pain alone. Feel-
ing ill was thus more associated with HIV pain alone
than DPC or HIV associated depression alone. This drop
may point to the fact that many of the people who had
depressive symptoms also had pain or were reporting
depression as pain and feeling ill may thus be a cultur-
ally appropriate way to describe pain in the Uganda set-
ting. These findings are similar to a study by Okello
et al. [45] on the role of somatisation of emotional prob-
lems in Uganda. Further studies are needed on whether
pain may actually be a symptom for depression as the
study design cannot determine causality. This might ac-
tually lead to better screening tools that consider the
cultural context of somatisation of emotional disorders
in our setting as noted by Okello et al. [45].
Screening as well as early and appropriate manage-

ment of DPC in PLWHA may help improve quality of
life. Simple and self-rated instruments such as those
used in this study could easily be implemented into rou-
tine practice settings to get patients with DPC into care
that is appropriate for their situation. The IASP classifi-
cation of chronic pain, though not frequently used in
HIV populations; together with the PHQ-9 and MINI

Table 3 Logistic regression for the socio-demographic and clinical characteristics with depression with pain co morbidity

Variables Unadjusted OR P Adjusted OR P

(95 % CI) (95 % CI)

Age 0.97 (0.92 – 1.03) 0.319

Gender:

Female _ _

Male 1.37 (0.49 – 3.80) 0.550

Reported ill: Yes 10.20 (3.23 – 32.19) <0.001 7.29 (1.95 – 27.21) 0.003

Prior depression:

Yes 6.08 (1.52 – 24.26) 0.011 13.15 (2.08 – 83.04) 0.006

Prior Pain: Yes 4.11 (1.07 – 15.77) 0.039 0.78 (0.11 – 5.67) 0.803

Recurrent Depression on MINI:

Yes 73.10 (21.64 – 246.94) <0.001

Depression Severity:

0–14 _ _ _ _

15–27 57.24 (15.62 – 209.82) <0.001 36.49 (8.30 –160.39) <0.001

Table 4 Logistic regression for the socio-demographic and
clinical characteristics plus the physical domain with depression
with pain co morbidity

Variables Adjusted OR P

(95 % CI)

Reported ill: Yes 2.46 (0.54 – 11.28) 0.246

Prior depression Yes 19.77 (2.69 – 145.1) 0.003

Prior Pain: Yes 0.51 (0.07 – 3.62) 0.505

Depression Severity 0–14 _ _

15–27 9.26 (1.83 – 46.78) 0.007

Physical health 0.59 (0.44 – 0.78) <0.001
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are easy to administer tools that might be able to readily
identify people with DPC among PLWHA in sub
Saharan Africa. Due to chronic shortage of staff in sub
Saharan Africa, these screens are thus ideal in routine
clinical care as they are self-rated and do not require a
lot of healthcare or personnel resources.

Conclusions
One in 20 persons was found to have DPC and this was
associated with greater depression severity, past depres-
sion diagnoses and worse quality of life. DPC appears to
be a distinct syndrome that must be actively screened
for and treated. It is important for palliative care physi-
cians who are trying to develop integrated palliative care
models to care [44] to be aware of DPC and the factors
associated with it. Efforts to diagnose and treat HIV as-
sociated depression may prevent future pain and depres-
sion with pain co morbidity as well as having possible
positive impact on quality of life. It is therefore import-
ant for psychiatrists who frequently have to deal with
somatic complaints and the somatisation of emotional
illness. It is also important for palliative care physicians
who are trying to develop integrated palliative care

models to care [44] to be aware of DPC and the factors
associated with it.
Pre-emptive depression and pain screening in people

with HIV, followed up by focused referral and treatment
could advance the care of people with HIV that is com-
plicated by DPC. This calls on doctors in Uganda to look
for non physical causes of pain, especially depression; in
patients with HIV/AIDS.

Limitations
The cross sectional nature of this study makes it difficult
to examine causation. More studies are required in order
to better understand the associations and impact of the
factors examined above on patient outcomes. The fact that
patients on treatment for pain and depression were not
excluded may also be a limitation as we could not clearly
define the severity of the ailments. There is also a slight
possibility of measurement bias for pain as in our setting
many pain medications are over the counter medications.
These patients on treatment for pain and depression were
few but highlighted the under treatment and under diag-
nosis of these two conditions in PLWHA. Also, the low
number of outcome events per predictor variable in our
multivariable models actually limits the robustness of our

Table 5 Bi-variable and multivariable logistic regression for quality of life domains with depression with pain co morbidity

Domains Scores Unadjusted P Adjusteda P

Mean(SD) OR (95 % CI) OR (95 % CI)

Physical 44.08 (10.6) 0.52 (0.42 – 0.64) <0.001 0.54 (0.41 – 0.70) <0.001

Psychological 54.12 (11.8) 0.68 (0.57 – 0.80) <0.001 0.71 (0.58 – 0.86) <0.001

Social 49.56 (12.04) 0.86 (0.75 – 1.00) 0.054 0.94 (0.79 – 1.13) 0.520

Environment 48.92 (9.44) 0.58 (0.46 – 0.72) <0.001 0.61 (0.47 – 0.80) <0.001
aEach quality of life domain adjusted for reported illness and prior depression

Table 6 Adjusted estimated risk ratios (RR) for factors associated with pain, depression, comorbidity and non-comorbidity among
participants using multinomial logistic regression

HIV Pain alone HIV associated depression alone Depression with pain co morbidity

Adjusted effects Adjusted RR (95 % CI) P Adjusted RR (95 % CI) P Adjusted RR (95 % CI) P

Cognitive Function:

Moderate _ _ _ _ _ _

Mild 0.71(0.19, 0.58) 0.60 0.35 (0.06, 0.90) 0.22 0.67 (0.07, 6.71) 0.74

Normal 0.94 (0.37, 2.41) 0.90 0.22 (0.06, 0.77) 0.02 0.58 (0.11, 3.05) 0.52

Reportedly ill:

No _ _ _ _ _ _

Yes 7.70 (3.82, 15.51) 0.00 1.64 (0.48, 5.64) 0.43 5.39 (1.18, 24.65) 0.03

Past Depression Treatment:

No _ _ _ _ _ _

Yes 0.57 (0.06, 5.42) 0.62 0.00 0.99 11.39 (1.33, 97.14) 0.03

Physical Health

0.66 (0.55, 0.79) 0.00 0.51 (0.40, 0.66) 0.00 0.39 (0.28, 0.52) 0.00
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results. Further research is needed to confirm our find-
ings, which shall be interpreted as descriptive so far.

Abbreviations
DPC: depression with pain co morbidity; HAART: highly active antiretroviral
therapy; HIV: human immunodeficiency virus; MINI: mini international
neuropsychiatric inventory; MMSE: mini mental status examination;
PLWHA: people living with HIV and AIDS.

Competing interests
The authors declare that they have no competing interests.

Authors’ contribution
EKM designed the study and was also involved in data collection analysis
and final write up; LM was in charge of data analysis and writing up the
paper; MK was involved in design and final write up; NN was involved in
design and final write up; SM was involved in design and final write up and
MS was involved in design and final write up. All authors read and appoved
the final manuscript.

Acknowledgements
Special thanks go to the patients who accepted to participate as well as the
data collection team of Eremiah Kyanjo, Wayne Muremani and Eve Namitala.

Role of funding
Research reported in this publication was supported by the National Institute of
Neurological Disorders and Stroke of the National Institute of Health under
Award number R25NS080968 through the MEPI-Neurology Linked Programme.

Author details
1College of Health Sciences, Makerere University, 7072 Kampala, Uganda.
2Neurological and Behavioral Outcomes Center, University Hospital Case
Medical Center, Case Western Reserve University, 11100 Euclid Ave,
Cleveland, OH 44106, USA. 3Infectious Disease Research Collaboration,
Mulago Hill Road, MUJHU3 Building, P.O. Box 7475, Kampala, Uganda.

Received: 26 August 2014 Accepted: 23 December 2015

References
1. UNAIDS. Global report: UNAIDS report on the global AIDS epidemic. (HIV/

AIDS JUNPo ed. Geneva: UNAIDS; 2012.
2. Brennan F, Carr DB, Cousins M. Pain management: a fundamental human

right. Anesth Analg. 2007;105:205–21.
3. Keltner JR, Vaida F, Ellis RJ, Moeller-Bertram T, Fitzsimmons C, Duarte NA,

et al. Health-Related Quality of Life ‘Well-Being’in HIV Distal Neuropathic
Pain is More Strongly Associated with Depression Severity than with Pain
Intensity. Psychosomatics. 2012;53:380–6.

4. Folasire OF, Irabor AE, Folasire AM. Quality of life of People living with HIV
and AIDS attending the Antiretroviral Clinic, University College Hospital,
Nigeria: original research. PHCFM. 2012;4:1–8.

5. Reis RK, Haas VJ, Santos CB, Teles SA, Galvão MTG, Gir E. Symptoms of
depression and quality of life of people living with HIV/AIDS. Rev Lat Am
Enfermagem. 2011;19:874–81.

6. Hughes J, Jelsma J, Maclean E, Darder M, Tinise X. The health-related quality
of life of people living with HIV/AIDS. Disabil Rehabil. 2004;26:371–6.

7. Ciesla JA, Roberts JE. Meta-analysis of the relationship between HIV
infection and risk for depressive disorders. Am J Psychiatr. 2001;158:725–30.

8. Tsao JC, Stein JA, Ostrow D, Stall RD, Plankey MW. The mediating role of
pain in substance use and depressive symptoms among Multicenter AIDS
Cohort Study (MACS) participants. Pain. 2011;152:2757–64.

9. Evans S, Ferrando S, Sewell M, Goggin K, Fishman B, Rabkin J. Pain and
depression in HIV illness. Psychosomatics. 1998;39:528–35.

10. Robbins NM, Chaiklang K, Supparatpinyo K. Undertreatment of Pain in HIV+
Adults in Thailand. J Pain Symptom Manag. 2013;45:1061–72.

11. Gonzalez JS, Batchelder AW, Psaros C, Safren SA. Depression and HIV/AIDS
treatment nonadherence: a review and meta-analysis. J Acquir Immune
Defic Syndr. 1999;2011:58.

12. Wagner GJ, Holloway I, Ghosh-Dastidar B, Kityo C, Mugyenyi P.
Understanding the influence of depression on self-efficacy, work status and
condom use among HIV clients in Uganda. J Psychosom Res. 2011;70:440–8.

13. Patterson TL, Shaw WS, Semple SJ, Cherner M, McCutchan JA, Atkinson JH,
et al. Relationship of psychosocial factors to HIV disease progression. Ann
Behav Med. 1996;18:30–9.

14. Mast TC, Kigozi G, Wabwire-Mangen F, Black R, Sewankambo N, Serwadda
D, et al. Measuring quality of life among HIV-infected women using a
culturally adapted questionnaire in Rakai district, Uganda. AIDS Care.
2004;16:81–94.

15. Korff MV, Simon G. The relationship between pain and depression. British
Journal of Psychiatry. 1996;168:101–8.

16. Gonzalez JS, Batchelder AW, Psaros C, Safren SA. Depression and HIV/AIDS
treatment nonadherence: a review and meta-analysis. J Acquir Immune
Defic Syndr. 2011;58:181–7.

17. Namisango E, Harding R, Atuhaire L, Ddungu H, Katabira E, Muwanika FR,
et al. Pain among ambulatory HIV/AIDS patients: multicenter study of
prevalence, intensity, associated factors, and effect. J Pain. 2012;13:704–13.

18. Finan PH, Smith MT. The comorbidity of insomnia, chronic pain, and depression:
dopamine as a putative mechanism. Sleep Med Rev. 2013;17:173–83.

19. Kim H, Chen L, Lim G, Sung B, Wang S, McCabe MF, et al. Brain indoleamine
2, 3-dioxygenase contributes to the comorbidity of pain and depression.
J Clin Invest. 2012;122:2940.

20. Li J-X. Pain and depression comorbidity: A preclinical perspective. Behav
Brain Res. 2015;276:92–8.

21. Foley KM, Wagner JL, Joranson DE, Gelband H. Pain control for people with
cancer and AIDS. Disease Control Priorities in Developing Countries. 2006:
981–94.

22. Wakeham K, Harding R, Bamukama-Namakoola D, Levin J, Kissa J, Parkes-
Ratanshi R, et al. Symptom burden in HIV-infected adults at time of HIV
diagnosis in rural Uganda. J Palliat Med. 2010;13:375–80.

23. Akena D, Musisi S, Kinyanda E. A comparison of the clinical features of
depression in hiv-positive and hiv-negative patients in Uganda: original
research. Afr J Psychiatry. 2010;13:43–51.

24. Kaharuza FM, Bunnell R, Moss S, Purcell DW, Bikaako-Kajura W, Wamai N,
et al. Depression and CD4 cell count among persons with HIV infection in
Uganda. AIDS Behav. 2006;10:105–11.

25. Maling S, Todd J, Van der Paal L, Grosskurth H, Kinyanda E. HIV-1
seroprevalence and risk factors for HIV infection among first-time psychiatric
admissions in Uganda. AIDS Care. 2011;23:171–8.

26. Nakimuli-Mpungu E, Musisi S, Katabira E, Nachega J, Bass J. Prevalence and
factors associated with depressive disorders in an HIV+ rural patient
population in southern Uganda. J Affect Disord. 2011;135:160–7.

27. Del Borgo C, Izzi I, Chiarotti F, Del Forno A, Moscati AM, Cornacchione E,
et al. Multidimensional aspects of pain in HIV-infected individuals. AIDS
Patient Care STDS. 2001;15:95–102.

28. Woo J-M, Jeon HJ, Noh E, Kim H-J, Lee SW, Lee KK, et al. Importance of
remission and residual somatic symptoms in health-related quality of life
among outpatients with major depressive disorder: a cross-sectional study.
Health Qual Life Outcomes. 2014;12:188.

29. Bayliss M, Rendas-Baum R, White MK, Maruish M, Bjorner J, Tunis SL. Health-
related quality of life (HRQL) for individuals with self-reported chronic
physical and/or mental health conditions: panel survey of an adult sample
in the United States. Health Qual Life Outcomes. 2012;10:154.

30. Nicholas MK. Mental disorders in people with chronic pain: an international
perspective. Pain. 2007;129:231–2.

31. Bair MJ, Robinson RL, Katon W, Kroenke K. Depression and pain
comorbidity: a literature review. Arch Intern Med. 2003;163:2433–45.

32. Smarr KL, Keefer AL. Measures of depression and depressive symptoms:
Beck Depression Inventory‐II (BDI‐II), Center for Epidemiologic Studies
Depression Scale (CES‐D), Geriatric Depression Scale (GDS), Hospital Anxiety
and Depression Scale (HADS), and Patient Health Questionnaire‐9 (PHQ‐9).
Arthritis Care Res. 2011;63:S454–66.

33. Lecrubier Y, Sheehan D, Weiller E, Amorim P, Bonora I, Harnett Sheehan K,
et al. The Mini International Neuropsychiatric Interview (MINI). A short
diagnostic structured interview: reliability and validity according to the CIDI.
Eur Psychiatry. 1997;12:224–31.

34. Akena D, Joska J, Obuku EA, Stein DJ. Sensitivity and specificity of clinician
administered screening instruments in detecting depression among HIV-
positive individuals in Uganda. AIDS Care. 2013;25:1245–52.

35. Skevington SM, Lotfy M, O’Connell KA. The World Health Organization’s
WHOQOL-BREF quality of life assessment: psychometric properties and
results of the international field trial. A report from the WHOQOL group.
Qual Life Res. 2004;13:299–310.

Mwesiga et al. Health and Quality of Life Outcomes  (2015) 13:206 Page 8 of 9



36. Merskey H, Bogduk N. Classification of chronic pain, IASP Task Force on
Taxonomy. Seattle, WA: International Association for the Study of Pain Press
(Also available online at www.iasp-painorg) 1994.

37. Kish L. Sampling organizations and groups of unequal sizes. American
sociological review 1965:564–572.

38. Aouizerat BE, Miaskowski CA, Gay C, Portillo CJ, Coggins T, Davis H, et al.
Risk factors and symptoms associated with pain in HIV-infected adults.
J Assoc Nurses AIDS Care. 2010;21:125–33.

39. Miaskowski C, Penko JM, Guzman D, Mattson JE, Bangsberg DR, Kushel
MB. Occurrence and characteristics of chronic pain in a community-
based cohort of indigent adults living with HIV infection. J Pain.
2011;12:1004–16.

40. Rosenfeld B, Breitbart W, McDonald MV, Passik SD, Thaler H, Portenoy RK.
Pain in ambulatory AIDS patients. II: Impact of pain on psychological
functioning and quality of life. Pain. 1996;68:323–8.

41. Kowal J, Overduin LY, Balfour L, Tasca GA, Corace K, Cameron DW. The role
of psychological and behavioral variables in quality of life and the
experience of bodily pain among persons living with HIV. J Pain Symptom
Manag. 2008;36:247–58.

42. Page-Shafer K, Delorenze GN, Satariano WA, Winkelstein Jr W. Comorbidity
and survival in HIV-infected men in the San Francisco Men’s Health Survey.
Ann Epidemiol. 1996;6:420–30.

43. Harding R, Selman L, Agupio G, Dinat N, Downing J, Gao W, et al. Intensity
and correlates of multidimensional problems in HIV patients receiving
integrated palliative care in sub-Saharan Africa. Sex Transm Infect.
2012;88:607–11.

44. Lorenz KA, Lynn J, Dy SM, Shugarman LR, Wilkinson A, Mularski RA, et al.
Evidence for improving palliative care at the end of life: a systematic review.
Ann Intern Med. 2008;148:147–59.

45. Okello ES, Neema S. Explanatory models and help-seeking behavior:
pathways to psychiatric care among patients admitted for depression in
Mulago Hospital, Kampala, Uganda. Qual Health Res. 2007;17:14–25.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Mwesiga et al. Health and Quality of Life Outcomes  (2015) 13:206 Page 9 of 9

http://www.iasp-painorg

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design and setting
	Study procedure

	Measures
	Statistical analysis

	Results
	Socio -demographic characteristics’ of the study participants
	Depression with pain co morbidity

	Discussion
	Conclusions
	Limitations
	Abbreviations

	Competing interests
	Authors’ contribution
	Acknowledgements
	Role of funding
	Author details
	References



