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aBsTraCT

objectives: To estimate the average outpatient cost of providing adult antiretroviral therapy 
(ART) during the first year following therapy initiation.

Methods: Medical records for a convenient sample of 120 patients were reviewed 1 year after 
ART initiation. Data on all the resources (variable and fixed) used and patient outcomes at the 
end of the first 12 months were collected. The total cost of outpatient care and treatment for 
each patient, per outcome category, was estimated from the provider’s perspective in 2013 US 
dollars.

results: The proportion of patients remaining in care at 12 months was 93.3%. The average 
duration spent in care for the cohort was 11.5 (range; 3 – 12) months. The average cost per 
patient initiated on ART was $268 (SD=79). Drug costs (ARVs and non-ARVs), accounted 
for the largest share of the total costs (45.5%) followed by laboratory investigations (32.0%). 
The average cost per patient remaining in care at 12 months was $276 (SD=75). The average 
cost to produce a patient in care for this cohort was $287. The average cost per patient in care 
represented 31.7% of the country’s GDP per capita for 2013.

Conclusions: This study demonstrated the practicality of implementing a previously developed 
methodology to estimate the costs of providing care to HIV/AIDS patients in Zimbabwe. The 
cost of treatment and care was relatively low compared to other countries; however, it is substan-
tially high relative to the country’s GDP per capita.
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INTroduCTIoN

More than three decades after the first case, the human immunodeficiency virus (HIV) remains 
a major public health problem in Zimbabwe. With an adult prevalence rate of 15.0%, Zimba-
bwe is one of the five countries in sub-Saharan Africa hardest hit by HIV and AIDS globally1. 
According to the UNAIDS Global Report, an estimated 1.4 million people were living with 
HIV in 2013 while approximately 39, 000 HIV/AIDS related deaths occurred annually2. At the 
end of 2014, a total of 787, 980 people were receiving antiretroviral therapy (ART) while an 
estimated 1, 200, 000 people were eligible and in need of ART in Zimbabwe3. The introduction 
of highly active antiretroviral therapy (HAART), which combines antiretroviral drugs (ARVs), 
has significantly reduced morbidity and mortality rates among human immunodeficiency virus 
(HIV) patients. However, the prolonged life expectancy has subsequently increased the treat-
ment costs4,5.

Although there is a general agreement on the considerable share of costs due to care for HIV/
AIDS patients, there is a general paucity of evidence on the major cost drivers for outpatient 
treatment and care of individuals living with HIV/AIDS. These costs may include but are not 
limited to the cost of antiretroviral medications, laboratory tests, non-ART medications, medical 
staff providing care and fixed costs at the site. Costs associated with hospitalization for HIV/
AIDS patients are generally thought to have decreased substantially following the introduction 
of ART, however survival of patients, the proportion of patients on ART, the medications (both 
ART and non-ART) costs, the cost of associated illnesses and the cost of laboratory monitoring, 
is thought to have increased dramatically5. In 2013, the Government of Zimbabwe, through 
the Ministry of Health and Child Care, adopted the 2013 WHO ART guidelines that were 
projected to increase the number of people eligible and in need of ART by about 53%, to 1.1 
million. This had a great potential of escalating the overall cost of HIV/AIDS care globally. 
Therefore, the documentation of the cost of delivering ART therapy is needed especially under 
the backdrop of the persistent global economic crisis. An understanding of full economic costs 
and structure of costs of delivering HIV/AIDS care will assist program managers, policy makers 
and funding agencies to allocate resources more efficiently and subsequently ensuring long-term 
sustainability of ART treatment programmes.

There are several studies that have evaluated the costs and outcomes of ART in Africa6-18. How-
ever, these studies have reported varying average costs per patient treated, possibly reflecting 
differences in programme setups, funding mechanisms and general geographical settings. It is 
therefore imperative to estimate the costs and cost structures for Zimbabwe as these may be 
different from the reported results. A cost analysis of ART provision in Zimbabwe may offer 
useful insights into the functioning of available treatment programmes, and provide a basis for 
policy analysis, debates and decision making. Specifically, cost analysis may create a basis for 
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economic evaluations through identification of inputs, their valuations and exploring how they 
relate to the outcomes. It also provides an overview of the cost profile of different components of 
an intervention, and the total amount of resources needed to sustain or expand a programme. In 
this study we make use of a costing methodology previously described19 to estimate the average 
cost of providing HIV/AIDS care per patient initiated on ART, and the average cost per patient 
retained in care 12 months after treatment initiation in Zimbabwe.

MeThods

Study setting
This study was carried out at the Parirenyatwa Hospital Family Care Centre (PHFCC), one of 
the largest HIV treatment and care centres in Zimbabwe, providing a family-focused approach 
to HIV treatment and care. The clinic provides outpatient HIV treatment and care services to 
approximately 4500 patients, 500 of whom are children. Approximately 2500 – 3000 patient 
visits are processed every month. The 2010 Guidelines for Antiretroviral Therapy were in ef-
fect during the study period20. Under these guidelines, ART was to be initiated to all patients 
presenting with WHO stages 3 and 4 of HIV disease regardless of the CD4 count. In cases 
where CD4 count was available ART was to be initiated in all adults and adolescents, including 
pregnant women, with CD4 cell counts of less than 350 cells/mm3. The same guidelines also 
recommended tenofovir/lamivudine/nevirapine as the preferred first line regimen for adults, 
adolescents and older children, with zidovudine/lamivudine/nevirapine as the alternative first 
line regimen. The stavudine based regimens, recommended in the preceding guidelines, were 
being gradually phased out.

Study sample
A convenience sample of the first 120 adults initiated on ART beginning 1 January 2012 was 
included in the study. Patients were included if they were at least 18 years of age, not transferred 
formally to another treatment site during the 12 months following treatment initiation, not 
pregnant, and if their patient files were available for review.

Study design
A retrospective, cohort-based, micro-costing approach used in other studies conducted in the 
sub-Saharan African region9,18,19, was followed. The total cost of outpatient care and treatment 
for each patient was estimated from the provider’s perspective in 2013 US dollars, over the 12 
months after ART initiation. This basically involved identification of all the resources (fixed 
and variable) used in the first year of treatment and patient outcomes at the end of the first 
12 months following ART initiation. The primary outcome was the average cost per patient 
retained in care 12 months after initiating therapy.
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Data collection

Resource utilization and outcomes
Patient medical records were reviewed to determine the type and quantities of all the outpatient 
resources utilized by each patient in the 12 months following ART initiation. Resource types 
included ARV medications, non-ARV medications, laboratory tests, and outpatient clinic visits 
(including specific professionals seen, e.g., doctor, nurse, pharmacist, counselor). Information 
on each patient’s condition during the 12 months after initiating ART was also extracted from 
the medical records. Using a modified version of the original methodology18, as previously ap-
plied, we assigned patients an outcome of “in care”, and “no longer in care”, based on their visit 
status at the end of the 12 months following ART initiation.

Cost data
The total cost of care for each patient is the sum of fixed costs and variable costs, where variable 
costs are defined as the quantity of each type of resource utilized for each patient multiplied by 
its unit cost. Costs of medications (ARVs and non-ARVs) and laboratory tests were obtained 
from the hospital. The unit cost per patient interaction with medical staff during a clinic visit 
was estimated by dividing the salaries and benefits paid for each category of staff by the estimated 
number of patient interactions per month completed by each level18.

Fixed costs were defined as costs that were incurred by the site, but were not directly attributable 
to individual patients. Fixed costs included the cost of staff not directly providing patient care 
(cleaners, security, clerks, and accountants), building, utilities, equipment and general office 
supplies. Building and equipment costs were annualized based on expected service lives, at a 4% 
real discount rate.

The total fixed costs per year were divided by the total number of patients enrolled in ART care 
in order to allocate fixed costs per patient-month in care; an approach used in previous stud-
ies9,18. Each patient in the study was then allocated a fixed cost equal to that patient’s number of 
months in care times the average cost per patient month in care.

Estimates of Average Cost per Outcome
The average cost per outcome was defined as the average cost incurred in the first 12 months 
after ART ini tiation for a patient with the specified outcome. The average cost per patient 
initiated on ART was calculated by dividing the total cost for all patients in the sample by the 
number of patients in the sample. The average cost per patient retained in care was calculated 
by dividing all costs for all the patients in the sample by the number of patients retained in care 
after 12 months.



74  |  Chapter 5

Sensitivity Analyses
In order to explore the effect of uncertainty across the model parameters, a probabilistic sensitiv-
ity analysis (Monte Carlo simulation) was conducted. The influence of parameter uncertainty 
on the output was assessed by representing input parameters with probability distributions 
as implemented in @Risk (Palisade Software, Newfield, NY, USA). The provision of ART in 
Zimbabwe is funded by the government and various development partners. The unit costs for 
antiretroviral medications will vary depending on the funding organisation and the procurement 
arrangements. The drug unit costs obtained from the hospital were used in the base case analysis, 
while the ranges of unit costs obtained from different sources (e.g. from the National Phar-
maceutical Company (NatPharm), and the negotiated prices under the Clinton Health Access 
Initiative) were represented with probability distributions from which each input parameter was 
randomly sampled several times (10,000) to generate confidence intervals around the average 
cost estimates. The National Pharmaceutical Company (NatPharm) is responsible for procuring 
and distributing medicines for public health care programmes in Zimbabwe. We also repre-
sented unit costs for laboratory investigations with probability distributions using ranges of costs 
obtained from the hospital as well as surrounding private laboratories. The unit costs obtained 
from the hospital were used in the base case analysis whilst the minimum and maximum unit 
costs obtained from other sources described above were used to create parameter distributions in 
the probabilistic sensitivity analysis.

Ethical approval
Permission to conduct the study at the Parirenyatwa Hospital Family Care Centre was obtained 
from the hospital management. Ethical clearance was granted by the Joint Research Ethics Com-
mittee of the Parirenyatwa Group of Hospitals and University of Zimbabwe (JREC 333/13).

resulTs

A total of 120 patients composed the study cohort retrospectively followed over a 12 months’ 
period. The mean age of the cohort was 40±10 (range: 19 – 68) years and the gender distribution 
was even (52.5% were females). More than half of the patients (n=63; 52.5%) were initiated 
on tenofovir-based regimens whilst the rest (n=57; 47.5%) were initiated on stavudine-based 
regimens. Out of those who were initiated therapy on a stavudine-based regimen, 12 (21.1%) 
switched to tenofovir-based regimens. At the end of the 12 months, 112 patients were still in 
care, giving an overall annual retention in care of 93.3%. The average duration months spent in 
care for the cohort was 11.5±1.8 (range: 3 – 12). The cohort characteristics and outcomes are 
shown in Table 1.
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Table 1 | The characteristics and outcomes of the study sample
Variable n (%)
gender, n (%)
Male
Female

57 (47.5)
63 (52.5)

age/years
Mean (SD)
Median (Range)

40 (10)
39 (19 – 68)

Patient outcomes at 12 months, n (%)
In care and responding
No longer in care

112 (93.3)
8 (6.7)

Patient months in care
Mean (SD)
Median (Range)

11.5 (1.8)
12 (3 – 12)

Baseline arT regimens, n (%)
D4T/3TC/NVP
TDF/3TC/EFV
TDF/3TC/NVP

45 (37.5)
39 (32.5)
36 (30.0)

The unit costs for the most commonly used resources and the average number of units used 
per patient are shown in Table 2. The average resource utilization was high for medications, 
ranging from 9.3 months for Stavudine/Lamivudine/Nevirapine (d4T/3TC/NVP) to 11.8 
months for Tenofovir/Lamivudine/Efavirenz (TDF/3TC/EFV). Moderate resource utilization 
for outpatient visits ranged from 1.7 visits for consultation with a counselor to 10.4 visits to the 
pharmacy. Laboratory investigations recorded the lowest resource utilization with averages of 0.5 
tests per patient for viral load and 1.0 test per patient for CD4 cell count.
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Table 2 | The unit costs for the most commonly used resources and the average number of units used 
per patient
Resource Unit §Unit cost (min, max) Distribution Average Number 

of Units Used 
per Patient in 
12-Month Period

Medications
CTX (Cotrimoxazole)
EFV (Efavirenz)
D4T/3TC/NVP (Stalanev)
NVP (Nevirapine)
TDF/3TC (Tenofovir/lamivudine)
TDF/3TC/EFV (Tenofovir/
Lamivudine/Efavirenz)
TDF/3TC/NVP (Tenofovir/
Lamivudine/Nevirapine)

Month
Month
Month
Month
Month

Month

Month

$0.51 (0.41,1.22)
$5.75 (4.62,6.90)
$5.45 (4.36, 7.26)
$3.06 (2.45,4.09)
$8.90 (6.38, 10.68)

$12.56 (10.05, 14.63)

$9.44 (7.55, 11.52)

Triangular
Triangular
Triangular
Triangular
Triangular

Triangular

Triangular

11.5
10.5
9.3
10.2
10.4

11.8

11.7
laboratory Tests
CD4
Viral Load
Urea & electrolytes
FBC
LFT
Uric acid
TB microscopy
Gene expert
PAP smear

Test
Test
Test
Test
Test
Test
Test 
Test 
Test

$25 (20, 50)
$60 (45, 105)
$25 (15, 30)
$25 (20, 30)
$25 (20, 50)
$10 (8, 15)
$20 (10, 24)
$20 (16, 40)
$30 (20, 90)

Triangular
Triangular
Triangular
Triangular
Triangular
Triangular
Triangular
Triangular
Triangular

1.0
0.5
0.5
0.3
0.2
0.1
0.03
0.02
0.01

outpatient visits
Doctor consultation
Nurse consultation
Counsellor consultation
Pharmacy medication pick up

Visit
Visit
Visit
Visit

$1.00
$1.00
$2.00
$0.12

–
–
–
–

6.3
6.3
1.7
10.4

fixed Costs Month $4.00 11.5
§Unit costs were obtained from the hospital and the ranges of costs were derived from the minimum and maximum 
unit costs obtained from other sources (National Pharmaceutical Company, Clinton Health Access Initiative and 
private laboratories).

The average outpatient cost per patient initiated on ART was $268 (SD=79). Drug costs, captur-
ing the costs of ARVs and non-ARVs (e.g. cotrimoxazole), accounted for the largest share of the 
total costs (45.5%) followed by laboratory investigations (32.0%). Fixed costs accounted for 
16.8% of the total costs whilst outpatient visits contributed 5.7%.

The average cost per patient for the subset of patients remaining in care at 12 months was 
$276 (SD=75). The distribution of costs across outcome categories for the subset of patients 
remaining in care was similar to that for average costs for all patients initiated on ART. The 
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average cost per patient for the subset of patients no longer in care at the end of the 12 months 
was $162 (SD=66), with a much larger contribution from laboratory investigations (49.0%). 
The average cost per patient in care for this cohort was $287. The distribution of costs across 
outcome categories for all the subsets of patients in the cohort is shown in Table 3.

Table 3 | The distribution of costs across outcome categories for the patients in the cohort
Cost category

Outcome at 12 
months

Drugs – ARVs & 
CTX

Lab 
Investigations

Outpatient Visits Fixed Costs Total Costs

Retained in care $127 (40) $82 (69) $16 (2) $47 (0) $276 (75)
No longer in care$ 52 (26) $79 (58) $10 (1) $20 (5) $162 (66)
all patients $122 (43) $86 (68) $15 (3) $45 (7) $268 (79)

Figure 1 shows parameters (unit costs) that had the biggest impact on the average costs for drugs 
and laboratory investigations. Varying the unit cost for TDF/3TC had the biggest impact on 
the average cost for drugs (5.9%), whilst varying the unit costs for viral load (16.2%) and CD4 
cell counts (14.3%) had the biggest impact on the average cost for laboratory investigations. 
However, none of the other unit costs for lab tests included in the model individually altered the 
average cost laboratory investigations by more than 5%. The parameters (drug and laboratory 
unit costs) that had the biggest impact on the average cost for the subset of patients remaining in 
care are shown on Figure 2. Viral load (4.6%) and CD4 cell count (4.4%) had the biggest impact 
on the average cost. However, none of the input parameters included in the model individually 
altered the average cost per patient remaining in care by more than 5%, hence the model was 
considered robust.

Figure 1 | Sensitivity analysis spider plots showing the most influential parameters (unit costs) on the 
average costs for drugs and laboratory investigations
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Figure 2 | Tornado diagram showing the most influential parameters (drug and laboratory unit costs) 
on the average cost for the subset of patients remaining in care

dIsCussIoN

A methodology previously described and used in other studies9,18,19 was successfully applied to 
estimate the average cost of treating outpatients on ART in Zimbabwe. Following this approach 
helps to standardize costing methodology and allows for comparisons of estimates across stud-
ies and countries. This study makes an important contribution to the availability of cost data 
which can be useful in budgetary planning, resource allocation decisions and cost-effectiveness 
analyses. It further demonstrates the possibility of transferring the methodology and applying it 
in different countries and settings.

Retention in care in this cohort was comparable to previous studies conducted in Zimbabwe 
and the sub-Saharan African region. Retention rates at 12 months following ART initiation in 
previous studies ranged from 78.1 – 84% in Zimbabwe21,22; 82 – 84% in Kenya18, 52 – 96.2% 
in Tanzania, Uganda and Zambia23. An earlier meta-analysis of published cohort data from 15 
countries in sub-Saharan Africa had estimated retention rates of ART patients at 12 months to 
be 80.2% (95% CI: 78.0%–82.4%)24. The differences between these studies may be due to the 
different time horizons during which data was collected, with patients from more recent studies 
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benefiting from improved ART programs hence better retention rates. Guidelines for ART in 
Zimbabwe changed in 201020 following the publication of the revised WHO ART guidelines25 
which advocated for early treatment initiation and use of more ‘patient-friendly’ ARV regimens. 
This may have contributed to better patient care and subsequently outcomes hence the much 
more improved retention rate.

The average cost per patient for the subset of patients remaining in care at 12 months in this 
cohort ($276) and the average cost to produce a patient retained in care ($287) were comparable 
to recently published estimates from three rural outpatient clinics in Kenya18 and findings from 
Nigeria6. However, these estimates were substantially lower than estimates from South Africa 
where the average cost per patient remaining in care and responding was $1109 and the average 
cost for a patient retained in care and responding was $14389. Although our study replicated the 
methodology used in these two studies, differences in cost estimates are inevitable due to differ-
ences in facility characteristics as well as national factors. Country and time periods may result 
in differences in the unit costs of resources used in the different ART programmes. Prices of 
ARVs have significantly dropped over the years26-28 possibly resulting from negotiations with, or 
competition amongst suppliers; hence the low estimates in our study and two other more recent 
studies6,18 compared to the 2008 findings9. More so, in a distressed economy like Zimbabwe’s, 
salary scales for the public sector are substantially lower compared to other countries in the 
region or the private sector, hence the low unit and average costs for outpatient visits in our 
study. We therefore would expect differences in the average costs between public and private 
clinics providing ART in Zimbabwe.

Utilization of resources was lower in Zimbabwe, particularly laboratory tests where averages of 
0.2, 0.5 and 1.0 tests per patient were recorded for Liver Function Tests (LFTs), viral load and 
CD4 cell count, respectively. This was in contrast to the study from South Africa where high 
utilization rates of 3.3, 2.8, and 4.0 tests per patient were reported for viral load, LFTs and CD4 
cell count, respectively9. Such differences in the resource utilization data may reflect on the dif-
ferences in implementation of guidelines for monitoring patients on ART and partly explain the 
variation in laboratory test and outpatient visit costs; and subsequently the total average costs.

This study has several potential limitations that are important to consider for future research. 
Firstly, data to derive the cost estimates were collected from a single, urban public facility, using 
a limited sample size, thus limiting the representativeness of the sample and subsequently the 
generalizability of findings. The extrapolation of findings to other settings, even within Zimba-
bwe, therefore requires caution, especially considering that cost estimates are sensitive to facility 
characteristics such as setting, level, sector, professional inputs, unit costs for resources, labora-
tory availability, number of patients and patient characteristics9. A much larger study including 
different facilities will help address this limitation. Secondly, this study adopted the provider’s 
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perspective in estimating the costs of providing ART to HIV/AIDS patients, thus excluding 
other important costs such as inpatient care, costs incurred by the patients as well as other 
programmatic costs incurred outside the facility. Excluding these costs may limit usefulness of 
these estimates at national level as well as in economic evaluations taking a societal perspective. 
CD4 cell counts and viral load assessments are not routinely performed, hence these were largely 
not available for most of the patients included in the sample. Lastly, the retrospective nature of 
the study made it difficult to obtain all the clinical data that would have allowed for classification 
of patients into categories described in literature9,19. Producing patients who would be in care 
and responding to therapy is the ideally most important goal of antiretroviral therapy. Therefore, 
the inability to classify patients retained in care at the end of the 12 months following ART 
initiation into ‘responding’ and ‘non-responding’ is a major limitation.

In conclusion, this study demonstrated the practicality of implementing a previously developed 
methodology to estimate the costs of providing care to HIV/AIDS patients in Zimbabwe, not-
withstanding the potential limitations discussed. This paves way for expanding the approach to 
include a wide range of facilities in order to obtain more representative estimates for the country. 
With the continuous emergence of new evidence, guidelines for antiretroviral therapy will keep 
evolving resulting in more patients being initiated on ART. This, together with the coming 
in of new medications will warrant periodic costing analysis in order to obtain more reliable 
cost estimates that will facilitate budgeting, efficient resource allocation and performance of 
economic evaluations of healthcare interventions.
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