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ABSTRACT Tuberculosis (TB) and human immunodeficiency virus (HIV) epidemics in South Africa are closely
intertwined. This study seeks to determine and describe the level and implementation model of integration of TB/HIV
services in Ngaka Modiri Molema district, North West province. A cross-sectional chart review was employed in the
study. A total of 305 patient records were reviewed from four PHC and four CHC clinics. Participants’ ages ranged
from 6 to 73 years and females (63%) dominated the study. Patients’ entry point to care was HIV (98%) and TB (2%).
Majority of PLWH (97%) were screened for TB. TB patients (100%) were tested for HIV, and given co-trimoxazole.
Most patients (82%) were initiated in ART within 2 weeks. Majority of them (88%) adopted full TB/HIV integrated
services. Proper implementation of TB/HIV integrated services can promote the reduction of risk of TB incidence,
illness and death among PLWH, through extended preventive therapies.
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INTRODUCTION

The global tuberculosis (TB) and human im-
munodeficiency virus (HIV) epidemics in sub-
Saharan Africa are closely linked to each other.
Tuberculosis have been reported to be the lead-
ing cause of death among people living with
HIV (PLWH) worldwide, with South Africa hav-
ing the highest number of PLWH and rated
among the top six countries with the highest TB
incidence rates worldwide (HIV and AIDS in
South Africa [HASA] 2017). This had been high-
lighted through the TB Global Report that about
1.3 million TB deaths were recorded and about
476 774 reported TB cases of HIV-positive TB
that accounts for 46 percent of the estimated TB
incidence cases (World Health Organisation
[WHO] 2017). TB was acclaimed to have the
ability of changing the manifestation of HIV from
the gradual progressing disease with tolerable
likelihood of developing into AIDS to one with
rapid progression and high mortality rate (Mano-
suthi et al. 2016; Getahun et al. 2007). Hence,

this study seeks to investigate the level of TB/
HIV integration services between these two
co-epidemics.

Tb case rate had been reported to have in-
creased 20-fold since the discovery of HIV and
similarly there had been an increased trend of 80
percent prevalence of HIV that was found among
newly diagnosed TB patients, mainly in coun-
tries that are resource constrained such as south
Africa (Martinson et al. 2011; Corbett et al. 2006).
In 2016, forty percent of HIV deaths were due to
TB (WHO 2018). Sub Saharan Africa project the
highest burden of TB/HIV interface, which had
been proved tragic, and promoted by the lack of
resources for their control (Zumla et al. 2015;
Adeiza et al. 2014; Gandhi et al. 2006). To empha-
size on this, WHO (2017) reported that Sub Sa-
haran Africa feel the impact of the dual burden
of TB/HIV and accounted for about 86 percent
of all death from HIV-related TB in the year 2016.

The burden of TB on PLWH had also been
revealed by WHO (2016)  in the year 2015, in
that out of  454000 TB incident cases in South
Africa, about 57 percent (258,000) were PLWH.
This in turn provides evidence that in regions
where there is an increase number of PLWH, there
is also an increase in the number of TB cases
coupled with drug-resistant strains of TB (WHO
2007; Mayer and Hamilton 2010). These chal-
lenges had also been amplified through the health
care systems, like in South Africa as developing
country that is faced with limited resources and
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the poor management of those available resourc-
es for decades to date. This challenges faced by
south Africa cannot be hidden as individuals
who are co-infected with TB/HIV personifies the
problems that the compromised health care sys-
tems pose (Mayer and Hamilton 2010). WHO
(2004) recommended that undertaking TB ser-
vices should be coupled with undertaking HIV
services, this is true given that HIV is a powerful
force providing the opportunity for the rise of
TB epidemic and similarly, undertaking HIV
should also include undertaking TB as a leading
killer among PLWH. Therefore, who  recommend-
ed the collaborated TB and HIV activities and
ever since then, the prevention and treatment of
TB in PLWH have become an urgent priority for
both HIV and TB programmes (Fujiwara et al.
2012). This saw to the implementation of three
cores approach namely, decreasing the burden of
TB among PLWH and decreasing HIV burden
among TB patients (Denegetu and Dolamo 2014).

Even with the substantial benefits, Schito et
al. (2012) revealed that HIV programmes were
slow on the implementation of  TB-reduction
services (Such as screening for TB among
PLWH) that led to the evident missed opportu-
nities that could have prevented unnecessary
increase in TB case among PLWH. However, dif-
ferent models for delivering integrated TB/HIV
services exist in several countries. These mod-
els are full, partial and with no integration of TB/
HIV services (WHO 2010). According to Ker-
schberger et al. (2012), ‘full integration’ of TB/
HIV services is when TB/HIV services are of-
fered in a single facility by a single health care
provider. Furthermore, TB/HIV integration was
found to be feasible in the Western Cape Prov-
ince. ‘Partial integration’ includes providing co-
trimoxazole prophylaxis and ART in TB facili-
ties, or screening for TB and employing directly
observed TB treatment (DOTS) in HIV facilities
and ‘no integration’ is when TB/HIV services
are separately provided, however, there should
be an enforced cross-referral between TB and
HIV facilities (Chimzizi et al. 2005; Smart 2008;
Shetty et al. 2008).

Furthermore, according to WHO (2010), this
implementation of integrated TB/HIV services
depends on the local context, the epidemiology
and the status of the health system which deter-
mines the service delivery model. South Africa
is amongst the countries that are over-burdened
by the TB/HIV co-infection and can significantly

benefit from employing these TB/HIV integrated
services as failure to detect and effectively treat
TB and HIV cases makes it difficult to take mea-
sures necessary for mortality reduction in HIV-
infected TB patients and this also have the po-
tential to negatively impact on the already over-
burdened health care system and the under-re-
sourced or poorly managed facilities. Therefore,
there was a need to investigate the level and type
of TB/HIV integration within Ngaka Modiri Mole-
ma district in North West province.

Objectives

The objectives of this study were to describe
the level of integration of TB services among
HIV patients, to describe the level of integration
of HIV services in TB patients; and to determine
the type of integration employed in Ngaka Modi-
ri Molema district, North West in South Africa.

MATERIAL   AND  METHODS

A cross-sectional chart review was conduct-
ed in Mafikeng sub-district within Ngaka Modi-
ri Molema District in the North West province,
one of South Africa’s nine provinces. Mafikeng
sub-district was randomly selected for this
study. The North-West University Ethics Com-
mittee provided ethical clearance for the study.
Voluntary participation and written consent was
obtained from all patients. Patients were informed
about the study purpose and their names were
not printed anywhere in the study. Confidential-
ity was ensured. Systematic random sampling
was used to sample facilities meeting the inclu-
sion criteria and patient records from January
2012. The study was inclusive of 4 primary health
care clinics, 4 community health centres accred-
ited to initiate ART, TB/HIV co-infected patients
initiated on Anti-TB treatment or ART from Jan-
uary 2012 to December 2013 and provided care
by NIMART (Nurse-initiated Management of
Antiretroviral Therapy) trained nurses. Data was
collected from February to August 2014.

There were no standardized data collection
instruments to determine the integration of TB/
HIV in SA. However, the medical record review
(MMR) checklist was developed which was in-
clusive of participant demographics, integration
of TB services to HIV services, and integration
of HIV services to TB services. The MMR check-
list was developed with the guidance of the
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South African Antiretroviral Treatment Guide-
line (2010), National TB Management Guideline
(2009) and recommendations made by the World
Health Organization (WHO) (2010), Centre for
Disease Control and Prevention (CDC) as well
as the South African National Department of
Health (NDoH) and cited TB/HIV integrated in-
terventions literature (Fujiwara et al. 2012). Data
abstraction was achieved through the use of a
medical record review (MRR) instrument. The
abstraction of data was conducted reliably and
according to Gilbert et al. (1996). Data abstrac-
tion was conducted in a manner that adhered to
the following strategies with the aim of reducing
bias and promoting inter and intra- reliability. Thus,
data was collected through a trained research
assistant and in addition, accuracy and reliability
of the collected data was checked through ran-
dom samples (Reid 1970; Horowitz and Yu 1984;
Wu and Ashton 1997; Beard et al. 1992; Allison et
al. 2000). IBM SPSS (Statistical Program for So-
cial Sciences) statistics 21 was used to analyse
data. Descriptive statistics were employed in this
study. Demographic, level of integration of TB in
HIV services and HIV in TB services information
was tabulated using frequencies and percentag-
es with age using mean and standard deviation.

RESULTS

A total of 305 patients’ records were sampled
randomly for this study from 4 PHC and CHC
clinics selected. Data abstraction was conducted
in an unbiased manner. Patients’ ages ranged from
6-73 years (mean=39.11, SD=10.44), and females
(63%) dominated in the study as indicated in Ta-
ble 1. About 99 percent (n=301) were African;
approximately 62 percent (n=186) were unem-
ployed and about seventy-three percent lived with
2 or more family members, from which about 76
percent of them had about 2-4 family members in
their households and 91 percent were taken care
of by their family member. Most patients’ entry
point to care was HIV (n=299; 98%) which was
then followed by TB (n=6; 2%).

Table 2 indicates that among the HIV pa-
tients, about 97 percent (n=296) of patients were
screened for TB while three percent were not
screened. Of those screened, 89 percent (n=264)
had no clinical findings hence, about 11 percent
(n=32) had one or more clinical findings and were

categorized as TB suspects. Sputum smear mi-
croscopy was collected in 99 percent (n=31) of
suspects and only 29 percent (n=9) tested pos-
itive. Tuberculin Skin Test (TST) was not done
in about 97.6 percent (n=290) of all patients and
chest X-ray was also not done in about 98.3
percent (n=291) patients as indicated in Table 2.
These findings reveals that there was moderate
integration of TB/HIV services as some of the
TB services where not fully offered to PLWH
and some of the HIV services where not provid-
ed to TB diagnosed patients.

In Table 3, all TB patients enrolled in the
study (n=11; 100%) were tested for HIV and test-
ed positive. CD4 cell count was collected in all
patients and only nine percent (n=1) did not re-
ceive adherence counselling. Co-trimoxazole pre-
ventive therapy (CPT) and pyridoxine was giv-
en to all the patients. About 82 percent (n=9)
were initiated in ART in less than 2 weeks and
eighteen percent (n=2) after 2 weeks. About 88

Table 1: Patients demographic data

Frequ- Percen-
ency  tage (%)

Age (6-73 years) Mean=39.11 SD=10.44
Gender (n=305)

Male 113 37.0
Female 192 63.0

Race (n=305)
African 301 98.7
Coloured 4 1.3

Employment Status (n=305)
Employed 45 15.0
Unemployed 186 62.0
No record 69 23.0

Living Arrangements (n=290)
Living with more than one 213 73.4

    family member
Living with one family member 75 25.9
  or relative
Living alone 2 .7

Number of Family Member in a
Household (n=286)

Less than 2 family members 72 25.2
2-4 family members 188 65.7
5 and above 26 9.1

Patient Caregiver (n=290)
Community/home based caregiver 16 5.5
Family member 264 91.0
Family relative 4 1.4
Friend 6 2.1

Patients’ TB/HIV Services Entry Point (n=305)
T B 6 2.0
HIV 299 98.0

Source: Authors’ own work
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percent (n=7) of facilities adopted full integra-
tion of TB/HIV services as opposed to about 12
percent (n=1) that adopted partial integration of
TB/HIV services (See Table 3).

DISCUSSION

This study determines the level of integrat-
ed TB/HIV services in Ngaka Modiri Molema
district. It was evident that there is moderate to
high integration of TB/HIV services within the
selected facilities. Scott et al. (2010) stated that
South Africa by far shows a lot of progress in
integrating TB/HIV services and that South Af-
rica has shifted from a vertical programmatic
approach in the year 2000, with isolated staff
and service model to a new decentralized TB/
HIV integrated method that provide room for
strengthening of primary health care services
(Scott et al. 2010; Chehab et al. 2013). Mburu et
al. (2014) indicated that while some progress has
been made in ensuring effective integration of
TB/HIV services, African countries are still not
on track to meet the goals of halving TB mortal-
ity among PLWH. Furthermore, access to TB

prevention, diagnosis and treatment among
PLWH remains an extensive challenge fueled by
the given rise in MDR-TB coupled with the lim-
ited availability of medical resources for effec-
tive screening, limited treatment options and the
treatment that is extensively costly and not wide-
ly available and with serious side-effects experi-
enced by patients (Mburu et al. 2014). This re-
veals that though progress is being made in TB/
HIV integrated services, other factors also need
to be taken into account as they significantly
influence this integration, which is the availabil-
ity of human, financial and medical resources.

Tuberculosis services were offered to the
majority of PLWH although TST and chest x-ray
were not done in almost all HIV patients which
is a violation of the recommendations of the ‘Na-
tional Consolidated Guidelines, for the Preven-
tion of Mother-to-Child Transmission of HIV’
(PMTCT) and the management of HIV in chil-
dren, adolescents and adults’ (National Depart-
ment of Health [NDoH] 2015). This may be as a
result of the high usage of sputum smear mi-
croscopy that is highly utilized in South Africa
to diagnose TB. This is in agreement with the
findings of Chandra et al. (2015) and Lawn et al.
(2011a), indicating the need for routine microbi-
ological screening (Sputum Smear Microscopy)
especially in resource-limited countries due to

Table 2: Level of integration of TB services among
HIV patients

Frequ- Percen-
ency  tage (%)

TB Screening Done (n=305)
Yes 296 97.1
No 9 2.9

Clinical Findings (n=296)
No clinical findings 264 89.2
One or more clinical findings 32 10.8

TB Suspect (n=296)
Yes 32 10.8
No 264 89.2

Sputum Smear Microscopy Collected (n=32)
Yes 31 96.9
No 1 3.1

Results (n=31)
Negative 22 71.0
Positive 9 29.0

Tuberculin Skin Test (TST) (n=297)
Done 2 0.7
Not done 290 97.6
N/A 5 1.7

Chest X-ray (n=296)
Done 3 1.0
Not done 291 98.3
N/A 2 0.7

TB Patients Started on 9 100.00
  Treatment (n=9)

Source: Authors’ own work

Table 3: Level of integration of HIV services
among TB patients

Freq- Percen-
uency  tage (%)

HIV Test Done (n=11)
Yes 11 100.0
No 0 0.0

If Yes Results (n=11)
Positive 11 100.0
Negative 0 0.0

CD4 Collected for HIV Positive Client (n=11)
Yes 11 100.0
No 0 0.0

Adherence Counselling Done (n=11)
Yes 10 90.9
No 1 9.1

If HIV/TB Client Co-trimoxazole
  and Pyridoxine Given (n=11)

Yes 11 100.0
No 0 0.0

ART Initiation (n=11)
Less than two weeks 9 81.8
Less than one month 1 9.1
More than a month 1 9.1

Source: Authors’ own work
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its simplicity, rapidity, and low cost. Moreover,
co-infected patients are also likely to benefit from
sputum smear microscopy because of its speci-
ficity and it is the principal method of TB detec-
tion in numerous resource-limited countries
(Padmapriyadarsini et al. 2011).

This study demonstrates that HIV services
were rendered to TB patients. TB patients were
entirely tested for HIV and the ones who were
newly diagnosed with HIV had blood samples
taken from them for CD4 count, treatment adher-
ence counseling was done, CPT was given and
ART was initiated to most patients within two
weeks of diagnosis. These findings are consis-
tent with the Médecins Sans Frontières (2011)
stating that ninety-nine percent of co-infected
patients’ CD4 cell count were recorded and above
ninety-five percent received CPT, and integra-
tion has led to a decrease in the average time from
the start of TB treatment to ART initiation. How-
ever, Kumar et al. (2016) indicated that nearly half
of all presumptive TB patients were tested for
HIV, although there was a large variability indi-
cated within the district-wise analysis. Though
the study didn’t focus on TB patients but pre-
sumptive TB patients, it brought the importance
of the need to provide HIV testing among all pre-
sumptive TB patients as this may provide less
missed opportunities regarding HIV testing
among presumptive TB and diagnosed TB pa-
tients. The reduction of testing for HIV among
presumptive TB patients had been found to be
possibly due to variation unavailability of HIV
testing facilities and the way they are located at
the health care facilities (Kumar et al. 2016). All
these activities were recommended by the WHO
(Fujiwara et al. 2012) and have been adhered to
in accordance to the findings of this study set-
ting.  The researchers have identified in recent
studies that early initiation of ART with combi-
nation of CPT have beneficial effects such as
reducing mortality rate by more than fifty per-
cent; halving TB recurrence rates; less hospital
visits; weight gain; improved CD4 cell count;
reduced viral load; improved prognosis of TB/
HIV co-infection and increase in overall life ex-
pectancy (Abdool Karim et al.  2010; Harries et
al. 2010; Lawn et al. 2011b; Anglemyer et al. 2014).

Full integration model of TB/HIV was em-
ployed in majority of facilities included in this
study. The provision of a “one-stop shop” is an
example of full integration of services where TB
and HIV services are provided to TB/HIV co-

infected patients at a same facility and within
the same or one or separate consulting room.
This was consistent with WHO (2012) model of
integration “TB and HIV services provided at a
same facility”, thus, TB clinic offers HIV treat-
ment; HIV clinic offers TB treatment; primary
health care clinics provide integrated diagnosis
and treatment for both TB and HIV either in one
or separate rooms (WHO 2012). Furthermore,
integrated TB/HIV services promote early de-
tection and treatment of undiagnosed infectious
tuberculosis, and may lead to the reduction of
TB risk as compared to separate services (WHO
2012). Hence, this model offers and promotes
timely initiation of ART in TB patients living with
HIV without the compulsion to refer the patient
elsewhere (WHO 2012; Médecins Sans Fron-
tières 2011). This may be due to the support
from the management, provision of outreach
training among nurses to initiate and manage
ART in the PHC facilities, as well as timely up-
dates on TB/HIV programs offered by the re-
gional training centers and human resource de-
velopment within the province, mentorship and
monitoring of these programs. Kerschberger et
al. (2012) and Georgeu et al. (2012) acknowledged
that attainment of buy-in from facility manage-
ment and health care providers facilitates the
integration of TB/HIV services. In addition, pro-
viding training that advances competencies of
nurses to deal with TB/HIV, mentoring TB nurs-
es on ARV care in the initial staging of integra-
tion, and changing management processes to
simplify distinct areas of accountability for nurs-
ing staff are all beneficial to the achievement of
fully integrated TB/HIV services. The limitation
of this study is that chart review was conducted
and if any data was missing in the charts, it was
difficult to retrieve it and no follow up was done.

CONCLUSION

From this study, it is evident that most facil-
ities have employed the full integration model of
TB/HIV services showing great impact on the
provision of these services and this reflects
greatly in the promising results that South Afri-
ca has shown in implementing integrated TB/
HIV services. However, emphasis must be made
especially on the TB services that HIV patients
should be provided with, because majority of
TB cases may be missed due to a deficiency of
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definitive diagnostic tests or inadequate health
care infrastructure. An increased combination
of TB and HIV programs should be made and in
order for these programs to be successful, they
should be designed in the presence of con-
straints of existing resources. Thus, South Africa
is different from other countries and within its
own means the comprehensive and cost-effec-
tive TB/HIV integrated program can be designed.
The appropriate execution of TB/HIV integrated
services may promote reduction of TB incidence
risk, ill health and mortality amongst PLWH,
through extended preventive therapies of co-tri-
moxazole and isoniazid preventive therapy for
PLWH. This is imperative in making sure that the
country’s (South Africa) target of 90-90-90 strate-
gy is attained.

RECOMMENDATIONS

It is also recommended that adherence to treat-
ment guidelines by NIMART trained nurses be
evaluated as they form an integral part in promot-
ing TB/HIV integrated services; Strengthen train-
ing among nurses as a way of promoting their
skills, attitude and knowledge regarding the inte-
gration of TB and HIV services; and research on
patient outcomes need to be evaluated to bring
out the impact of TB/HIV integration toward im-
proved patient outcomes.
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