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Abstract

Background: HIV testing efficiency could be improved by focusing on high yield populations 

and identifying types of health facilities where people with undiagnosed HIV infection are more 

likely to attend.

Methods: A retrospective cohort analysis of data collected during an integrated TB/HIV active 

case-finding intervention in Western Kenya. Data were analyzed from health facilities’ registers 

on individuals who reported TB-suggestive symptoms between 1 July and 31 December 2018 and 

who had an HIV test result within one month following symptom screening. We used logistic 

regression with general estimating equations adjusting for sub-county level data to identify health 

facility-level predictors of new HIV diagnoses.

Results: Of 11,376 adults with presumptive TB identified in 143 health facilities, 1038 (9%) 

tested HIV positive. The median HIV positivity per health facility was 6% (IQR = 2–15%). 

Patients with TB symptoms were over three times as likely to have a new HIV diagnosis in private 

not-for-profit facilities compared to those in government facilities (adjusted odds ratio (aOR) 3.40; 

95% CI = 1.96–5.90). Patients tested in hospitals were over two times as likely to have a new HIV 

diagnosis as those tested in smaller facilities (i.e., health centers and dispensaries) (aOR 2.26; 95% 

CI = 1.60–3.21).
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Conclusion: Individuals with presumptive TB who attended larger health facilities and private 

not-for-profit facilities had a higher likelihood of being newly diagnosed with HIV. Strengthening 

HIV services at these facilities and outreach to populations that use them could help to close the 

HIV diagnosis gap.
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Background

Finding new HIV cases is important for the achievement of the WHO 95-95-95 targets 

by 2030.1 The first of the targets, indicating that 95% of people living with HIV/AIDS 

(PLWHA) should know their status, is crucial as it is a prerequisite for entry into the HIV 

care cascade. However, by the end of 2019, over 10% of PLWHA in southern and eastern 

Africa did not know their status.2

An established strategy for increasing detection of HIV is provider-initiated testing and 

counseling (PITC), whereby all people seeking care in health facilities are offered testing 

regardless of their reason for seeking care.3 While this strategy has contributed to the closure 

of the HIV detection gap, testing yields in health facilities has been falling as more PLWHA 

are aware of their status, thus decreasing the HIV prevalence in those remaining with 

unknown status.4 PITC efficiency could be improved by focusing on high yield populations 

such as TB-symptomatic adults5 and by identifying types of health facilities where people 

with undiagnosed HIV infection are more likely to attend. This may help identify facilities 

that could best contribute to improved HIV detection through augmented PITC programs 

or outreach services to the populations served by those facilities. To identify such health 

facilities, we analyzed data generated from an integrated TB/HIVactive case-finding (ACF) 

intervention in western Kenya.

Methods

Study design

We conducted a retrospective cohort analysis of HIV testing data collected programmatically 

during an active TB/HIV case-finding intervention among adults in health facilities in 

Kisumu County.

Study setting and intervention

Kisumu County in western Kenya has an estimated adult HIV prevalence of 17.5%,6 and an 

estimated 20% of adult PLWHA have not been diagnosed.7 The annual TB case notification 

rate is 243 per 100,000 population.8 The county has 230 health facilities across seven 

sub-counties.

The ACF intervention was initiated in two sub-counties in June 2016 and progressively 

expanded to cover the entire county by 2018. At each health facility, a Community Health 

Volunteer (CHV) actively screened all adults (≥15 years old) who visited the health facility 
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for symptoms that could be consistent with TB (i.e., presence of cough, fever, weight 

loss, night sweats, or difficulty breathing in the past 4 weeks). Individuals reporting any 

TB-related symptom were asked to provide sputum and were evaluated for TB. Per national 

guidelines, they were referred for HIV testing if they did not know their status or had a 

negative result older than 3 months. Healthcare workers and CHVs ensured that people were 

registered in the paper “TB-symptomatic adults” registers when they reported any symptom, 

and that the results of subsequent HIV and TB evaluation procedures were recorded in the 

registers as they became available.

Study population

Individuals who were registered in the TB-symptomatic adult registers of health facilities 

receiving the ACF intervention, who were screened for TB symptoms during 1 July through 

31 December 2018, and who had a new HIV test result were eligible for inclusion in our 

analysis. We defined a new HIV test result as one whose date was within 1 month after the 

TB symptom screening date. We excluded individuals who reported that they were living 

with HIV (and hence were not re-tested), individuals who were not tested because they 

reported a recent negative test, individuals who refused testing, and individuals for whom 

the date of testing could not be determined. We limited our analysis to health facilities 

with at least one new HIV test recorded in the TB-symptomatic register during the analytic 

period. Our analysis did not have a pre-determined sample size; we extracted data from all 

health facilities that received the intervention for an analytic period that was feasible given 

available resources.

Data collection

HIV test results were abstracted from paper-based facility TB-symptomatic adults registers 

and stored in an electronic database (RedCap). Data quality assurance measures such 

as compulsory fields, range checks, and branching logic were in-built into the RedCap 

database. During abstraction data quality assessments, which entailed verification of RedCap 

data with hard copy TB-symptomatic registers, were conducted to ensure completeness and 

accuracy. Characteristics of health facilities were obtained from the Ministry of Health.

Variables

The outcome of interest was new positive HIV test results. Predictor variables were 

characteristics of health facilities. Health facility level was categorized into Tier 2 

(dispensaries and health centers) and Tier 3 (hospitals). Health facility ownership was 

categorized as public if the facility was owned by the government, private if it was owned 

by a private company and operating for profit, or private-not-for-profit if it was operating 

as a non-profit but not owned by the government. In Kenya, 70% of facilities in the 

private-not-for-profit category, including almost all of those offering HIV services, are 

operated by faith-based organizations.9 The location of a health facility was considered 

urban if it was located within a municipality or a town, and rural if not. Facilities were 

also categorized by number of annual outpatient department visits; low-volume facilities 

have fewer than 7500 outpatient visits, medium-volume facilities have 7501–15,000 visits, 

and high-volume facilities have more than 15,000 visits. Finally, facilities were categorized 
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based on the TB (TB diagnostic testing by GeneXpert MTB/RIF or smear microscopy) and 

HIV (antiretroviral therapy [ART]) services offered.

Data analysis

Logistic regression was performed with HIV test result as the outcome. Generalized 

estimating equations were used to account for clustering by health facility; all predictors 

were thus assessed at the cluster level since only health facility characteristics were 

considered as predictors. Odds ratios (OR) with robust standard errors were calculated. 

Bivariate analysis was performed, and predictors with a p value of 0.2 or less on bivariate 

analysis were included in a multivariate analysis. Backwards elimination was used to 

produce the final multivariable model, except that sub-county was forced into the model 

to account for possible geographic differences in HIV prevalence. Data were analyzed using 

Stata Version 14.

Ethical considerations

Ethical approval was obtained from the Kenya Medical Research Institute ethical review 

committee and the Centers for Disease Control and Prevention Institutional Review Board. 

A waiver of written informed consent was obtained because procedures were conducted as 

part of routine clinical care.

Results

Kisumu County has 230 health facilities, of which 78% (n = 181) participated in the TB/

HIVactive case-finding program (Figure 1). Participation in the active case-finding program 

was higher in public (98%; n = 122/125) than private not-for-profit facilities (81%; n = 

26/32) (p-value = .01) and private for-profit facilities (45%; n = 33/73) (p-value < .001). This 

analysis included 143 participating health facilities that recorded at least one new HIV test 

administered to a patient recorded in the TB-symptomatic adults’ register during the analysis 

period (Table 1). A total of 38,877 individuals with TB-consistent symptoms were identified 

in these facilities during July–December 2018 (Figure 1). Of these, 9255 (24%) were not 

tested because they reported already knowing that they were living with HIV, and 10,075 

(26%) were not tested because they reported a recent negative HIV test result. We included 

in the analysis 11,376 individuals with a documented new HIV test result, 1038 (9%) of 

whom had a positive HIV test. The median number of patients tested per health facility was 

117 (interquartile range [IQR] = 72–194) with a median new HIV positivity rate of 6% (IQR 

= 2–15%).

In bivariate analysis, likelihood of new HIV diagnoses was higher in private-not-for-profit 

facilities and private for profit than government-owned facilities (Table 2). Tier three 

facilities (hospitals), TB diagnostic sites, ART sites, facilities located in urban areas and 

Kisumu Central sub-county were also more likely to have new HIV diagnoses. Patients in 

Tier three facilities accounted for 30% of the HIV tests, but represented 49% of positive HIV 

test results in this population. Patients in private for-profit, private not-for-profit, and public 

facilities accounted for 7%, 12% and 81% of the HIV tests and represented 11%, 17% and 

72% of positive HIV results, respectively.
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In multivariate analysis, patients tested in private not-for-profit facilities were over three 

times as likely to have a new HIV diagnosis compared to those tested in government 

facilities (adjusted OR [aOR] = 3.40; 95% CI = 1.96–5.90). Moreover, the likelihood of new 

HIV diagnoses remained around twice as high among patients tested in Tier three facilities 

compared to Tier two facilities (aOR = 2.26; 95% CI = 1.60–3.21).

Discussion

In our study, new HIV diagnoses were recorded for almost one out of every 10 people with 

TB-consistent symptoms and new HIV test results, but there was substantial variation among 

health facilities. Patients attending private not-for-profit facilities—a category dominated by 

facilities operated by faith-based organizations—were three times more likely to test positive 

than those in government-owned facilities. This finding is consistent with a previous study 

from Kenya showing that patients diagnosed with TB in the private sector were more likely 

to have a positive HIV test.10 Independently of facility ownership, patients in hospitals 

were twice more likely to test positive than those in health centers and dispensaries. This is 

consistent with findings from previous studies 11–13 probably because such facilities attend 

to sicker clientele. Together, these findings suggest that through strengthening HIV testing 

services in large hospitals and private not-for-profit facilities, along with strengthening 

targeted outreach to hard-to-reach or underserved populations, more PLWHA can be reached 

and linked to care who do not yet know their status.

Our findings underscore the importance of better partnership between government HIV 

programs and private not-for-profit facilities. The healthcare marketplace of many African 

countries comprises a mix of public and private facilities, with private not-for-profit facilities 

providing a substantial share of health care services.14 Clients choose where they seek care 

based on different preferences, not necessarily attending the health facility closest to their 

home.15 Private not-for-profit facilities may be attracting different clientele than government 

facilities, such as more educated clients or poorer clients.10,16 In many countries, they 

are perceived as having greater accessibility, shorter wait times, and fewer problems with 

medication stockouts .15,17,18 Yet, basic services that are typically provided free of charge by 

government programs, such as vaccinations, may be less readily available.18

Usage of the private sector for HIV testing is common in many sub-Saharan African 

countries including Kenya, generally correlating with usage of the private sector for other 

health conditions.16 However, there are challenges to ensuring high HIV testing coverage 

in the private sector. Inconsistent access to government-subsidized ART medications and 

charging patients for HIV tests have been highlighted as barriers leading to lower coverage 

of HIV testing among patients diagnosed with TB in the private sector compared to the 

public sector.19 Moreover, as donor funding for HIV services decreases, there is emerging 

evidence that private sector facilities may be more likely to discontinue or reduce HIV 

services than public sector facilities.20 Together, these factors underscore the importance of 

national HIV programs having engagement strategies to ensure that the substantial number 

of clients using private facilities are continued to be well reached with HIV services as donor 

support declines.
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Our analysis was subject to several limitations. A substantial number (n = 40) of private 

for-profit health facilities declined to participate in the intervention, so our results regarding 

HIV testing yields in this sector may have been affected by selection bias, which we are 

unable to address. Our analysis was also restricted to HIV testing in a target population 

of people with TB-consistent symptoms; therefore, our results do not tell us whether the 

general patient population of hospitals and private non-profit health facilities are more 

likely to have undiagnosed HIV, as facilities may differ in the proportions of patients with 

TB-consistent symptoms, and patients may choose to go to different types of facilities based 

on their symptomology. Finally, identification of people eligible for HIV testing followed 

the national algorithm that relies on self-report of HIV testing history, so response bias 

could have influenced the estimates of the absolute yield of HIV testing in this population. 

However, it is unlikely to have affected the associations observed between facility type and 

new HIV diagnoses since this response bias would likely not differ systematically based 

on health facility characteristics. Finally, routine data sources are prone to data errors and 

missing data, and while we attempted to ensure accurate abstraction of the information in the 

paper registers, we were unable to correct errors in the source data.

Conclusions

In conclusion, if the 95-95-95 targets are to be met by 2030, strengthening the partnership 

between government HIV testing programs and the private not-for-profit health sector could 

help to diagnose more people with HIV. Models exist for partnerships between government 

programs and private-not-for-profit facilities that preserve the autonomy of private-not-for-

profit but ensure availability of basic services at all health facilities.10 Leveraging these 

partnerships can help to substantially reduce HIV incidence and mortality by improving 

HIV testing yield and identifying PLWHA in a high yield subpopulation, and potentially 

improving linkage to care for those who do not yet know their status.
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Figure 1. 
Inclusion of health facilities and individuals in analysis.

Onyango et al. Page 8

Int J STD AIDS. Author manuscript; available in PMC 2024 September 17.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Onyango et al. Page 9

Ta
b

le
 1

.

C
ha

ra
ct

er
is

tic
s 

of
 h

ea
lth

 f
ac

ili
tie

s 
im

pl
em

en
tin

g 
ac

tiv
e 

ca
se

-f
in

di
ng

 f
or

 T
B

 in
 w

es
te

rn
 K

en
ya

 a
nd

 m
ed

ia
n 

H
IV

 te
st

 p
os

iti
vi

ty
 a

m
on

g 
T

B
-s

ym
pt

om
at

ic
 

ad
ul

ts
, 2

01
8 

(n
 =

 1
43

).

C
ha

ra
ct

er
is

ti
c

N
um

be
r 

of
 

fa
ci

lit
ie

s
(%

)
N

um
be

r 
of

 T
B

-
sy

m
pt

om
at

ic
 a

du
lt

s
M

ed
ia

n 
(I

Q
R

a)
 n

um
be

r 
of

 T
B

-
sy

m
pt

om
at

ic
 a

du
lt

s 
te

st
ed

M
ed

ia
n 

(I
Q

R
a )

 n
um

be
r 

w
it

h 
po

si
ti

ve
 r

es
ul

ts
M

ed
ia

n 
(I

Q
R

a )
 %

 H
IV

 t
es

t 
po

si
ti

vi
ty

O
w

ne
rs

hi
p

 
G

ov
er

nm
en

t
10

2
(7

1)
92

66
12

0 
(7

7–
20

6)
3(

1–
8)

5 
(2

–1
0)

 
Pr

iv
at

e 
no

t-
fo

r-
pr

of
it

23
(1

6)
13

27
98

 (
65

–1
71

)
5(

2–
11

)
17

 (
5–

39
)

 
Pr

iv
at

e 
fo

r-
pr

of
it

18
(1

3)
78

3
77

 (
51

–8
7)

4 
(1

–6
)

10
 (

2–
25

)

H
ea

lth
 f

ac
ili

ty
 le

ve
l

 
T

ie
r 

2b
11

7
(8

2)
79

68
10

8 
(6

5–
15

4)
3(

1–
6)

5 
(2

–1
0)

 
T

ie
r 

3c
26

(1
8)

34
08

44
6 

(1
04

–8
81

)
12

 (
4–

23
)

16
 (

11
–2

4)

T
B

 d
ia

gn
os

tic
 s

ite

 
Y

es
94

(6
6)

84
17

12
0 

(7
7–

20
6)

5(
2–

11
)

9 
(5

–1
9)

 
N

o
49

(3
4)

29
59

10
2 

(4
9–

17
1)

1(
1–

3)
3 

(1
–5

)

A
R

T
 s

ite

 
Y

es
13

2
(9

2)
10

,9
62

11
9 

(7
6–

19
4)

4(
2–

8)
7 

(2
–1

7)

 
N

o
11

(8
)

41
4

47
 (

33
–6

5)
1(

0–
3)

3 
(0

–5
)

Fa
ci

lit
y 

se
tti

ng

 
R

ur
al

97
(6

8)
71

77
11

0 
(6

6–
16

3)
3(

1–
6)

5 
(2

–9
)

 
U

rb
an

46
(3

2)
41

99
15

4 
(8

5–
47

4)
5(

2–
15

)
12

 (
4–

25
)

Fa
ci

lit
y 

vo
lu

m
e

 
H

ig
h 

(>
15

00
0 

O
PD

 c
as

es
/y

ea
r)

22
(1

5)
26

15
44

6 
(8

5–
88

1)
11

(4
–2

7)
16

 (
8–

22
)

 
M

ed
iu

m
 (

75
01

–1
50

00
 c

as
es

/y
ea

r)
45

(3
2)

45
51

12
4 

(1
02

–2
00

)
5(

2–
8)

5(
2–

12
)

 
L

ow
 (

≤7
50

0 
O

PD
 c

as
es

/y
ea

r)
76

(5
3)

42
10

83
 (

49
–1

24
)

2(
1–

5)
5 

(2
–1

2)

 
To

ta
l

14
3

(1
00

)
11

,3
76

11
7 

(7
2–

19
4)

4(
1–

8)
6 

(2
–1

5)

a In
te

rq
ua

rt
ile

 r
an

ge
.

b D
is

pe
ns

ar
ie

s/
he

al
th

 c
en

te
rs

.

c H
os

pi
ta

ls
.

Int J STD AIDS. Author manuscript; available in PMC 2024 September 17.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Onyango et al. Page 10

Ta
b

le
 2

.

B
iv

ar
ia

te
 a

nd
 m

ul
tiv

ar
ia

te
 a

na
ly

si
s 

of
 h

ea
lth

 f
ac

ili
ty

 c
ha

ra
ct

er
is

tic
s 

as
so

ci
at

ed
 w

ith
 th

e 
yi

el
d 

of
 n

ew
 H

IV
 d

ia
gn

os
es

 (
N

 =
 1

1,
37

6)
.

F
ac

ili
ty

 c
ha

ra
ct

er
is

ti
c

P
os

it
iv

e/
te

st
ed

 (
%

 H
IV

-p
os

it
iv

e 
ou

t 
of

 t
es

te
d)

 (
%

)
O

R
 (

95
%

 c
on

fi
de

nc
e 

in
te

rv
al

)
A

dj
us

te
d 

O
R

 (
95

%
 c

on
fi

de
nc

e 
in

te
rv

al
)

O
w

ne
rs

hi
p

G
ov

er
nm

en
t

74
6/

92
66

 (
8)

1
1

Pr
iv

at
e 

no
t-

fo
r-

pr
of

it
17

9/
13

27
 (

14
)

3.
19

 (
1.

76
–5

.7
8)

3.
40

 (
1.

96
–5

.9
0)

Pr
iv

at
e 

fo
r-

 p
ro

fi
t

11
3/

78
3 

(1
4)

1.
98

 (
1.

13
–3

.4
7)

1.
56

 (
0.

96
–2

.5
3)

Fa
ci

lit
y 

le
ve

l

 
T

ie
r 

2 
(d

is
pe

ns
ar

ie
s/

he
al

th
 c

en
te

rs
)

52
6/

79
68

 (
7)

1
1

 
T

ie
r 

3 
(h

os
pi

ta
ls

)
51

2/
34

08
 (

15
)

2.
25

 (
1.

48
–3

.4
0)

2.
26

 (
1.

60
–3

.2
1)

T
B

 d
ia

gn
os

tic
 s

ite

 
N

o
10

6/
29

59
 (

4)
1

1

 
Y

es
93

2/
84

17
 (

11
)

3.
24

 (
1.

99
–5

.2
8)

1.
22

 (
0.

68
–1

.8
5)

A
R

T
 s

ite

 
N

o
20

/4
14

 (
5)

1
1

 
Y

es
10

18
/1

09
62

 (
9)

2.
23

 (
1.

03
–4

.8
3)

5.
24

 (
2.

54
–1

0.
81

)

Fa
ci

lit
y 

se
tti

ng

 
R

ur
al

42
8/

71
77

 (
6)

1
1

 
U

rb
an

61
0/

41
99

 (
15

)
2.

71
 (

1.
79

–4
.1

0)
1.

56
 (

0.
96

–2
.5

2)

Fa
ci

lit
y 

vo
lu

m
e

 
M

ed
iu

m
 (

7,
50

1–
15

,0
00

 O
PD

 c
as

es
/y

ea
r)

28
8/

45
51

 (
6)

1
1

 
H

ig
h 

O
PD

 (
>

15
,0

00
 c

as
es

/y
ea

r)
44

1/
26

15
 (

17
)

2.
56

 (
1.

59
–4

.1
0)

0.
85

 (
0.

47
–1

.5
3)

 
L

ow
 (

≤7
50

0 
O

PD
 c

as
es

/y
ea

r)
30

9/
42

10
 (

7)
1.

22
 (

0.
73

–2
.0

4)
0.

78
 (

0.
52

–1
.1

7)

Su
b-

co
un

ty

 
M

uh
or

on
i

99
/1

70
5 

(6
)

1
1

 
K

is
um

u 
ce

nt
ra

l
37

7/
22

12
 (

17
)

3.
06

 (
1.

51
–6

.2
0)

3.
16

 (
1.

68
–5

.9
1)

 
K

is
um

u 
ea

st
76

/6
37

 (
12

)
1.

73
 (

0.
89

–3
.3

6)
1.

91
 (

1.
06

–3
.4

2)

 
K

is
um

u 
w

es
t

13
0/

10
27

 (
13

)
1.

97
 (

1.
01

–3
.8

3)
2.

13
 (

1.
23

–3
.6

8)

 
Se

m
e

51
/1

04
8 

(5
)

0.
71

 (
0.

37
–1

.3
6)

0.
84

 (
0.

45
–1

.5
4)

 
N

ya
nd

o
15

7/
26

86
 (

6)
0.

99
 (

0.
47

–2
.1

1)
1.

08
 (

0.
54

–2
.1

6)

 
N

ya
ka

ch
14

8/
20

61
 (

7)
1.

31
 (

0.
64

–2
.6

8)
1.

25
 (

0.
64

–2
.4

3)

Int J STD AIDS. Author manuscript; available in PMC 2024 September 17.


	Abstract
	Background
	Methods
	Study design
	Study setting and intervention
	Study population
	Data collection
	Variables
	Data analysis
	Ethical considerations

	Results
	Discussion
	Conclusions
	References
	Figure 1.
	Table 1.
	Table 2.

