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EXECUTIVE SUMMMARY

Providing antiretroviral therapy (ART) patients with multi-month dispensing (MMD) of 
antiretrovirals (ARVs) is one differentiated service delivery model (DSDM) that has been 
recommended to alleviate health system challenges that may affect the efficient provision of 
ART (WHO 2017). Studies conducted in a number of countries show that MMD of ART has some 
positive outcomes, including improved client retention and adherence, shorter waiting times for 
clients, less clinician workload, and more time spent by clinicians per client (Kim et al. 2018; 
Modi et al. 2018; Prust et al. 2017). Tanzania is one of the countries in sub-Saharan Africa that 
has adopted MMD of ART.

Project SOAR conducted an operational assessment of the MMD program in the country. The 
overall goal of the assessment was to generate evidence of effectiveness and inform future 
strategies for MMD in Tanzania following operationalization of the 3-month prescription for ARVs 
for stable clients on ART as of August 2018. The specific objectives were to:

1. Examine the process undertaken in adopting and implementing the MMD policy in Tanzania.

2. Determine the impact of MMD of ART on patients by comparing retention, adherence, viral 
load, and mortality between two comparable cohorts: ART clients receiving MMD and those 
receiving only monthly prescriptions.

3. Estimate the facility-level costs associated with MMD and the impact of the program on human 
resource requirements.

METHODOLOGY

Investigators, led by Project SOAR staff based in Tanzania, collected policy documents to examine 
the development of the MMD policy and the status of MMD use. We also used patient-level 
clinical monitoring and costing data to determine MMD’s contributions to treatment outcomes 
and forecast the comparative cost effectiveness of 3-month MMD.

Specifically, we compared treatment outcomes between two cohorts of patients who completed 
6-months of ART initiation: 1) the pre-guidelines cohort who received ART prior to the adoption of 
3-month MMD as a treatment option; and 2) the post-guidelines cohort who received ART after 
3-month MMD became part of the standard of care.
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KEY FINDINGS

The introduction of MMD in Tanzania was informed by a careful, 
consultative process
The introduction of MMD in Tanzania was informed by a rigorous process that involved 
consultative meetings with a wide range of stakeholders, a desk review of available evidence 
on the delivery of ART with a focus on Tanzania and the Eastern and Southern Africa region, 
and primary data collection. The process was part of a wider mapping activity of HIV service 
delivery models (SDMs) in Tanzania that was conducted in 2016. In addition, we conducted a 
mapping of existing challenges and successful SDMs implemented in both public facilities and 
by implementing partners. Innovative strategies to address these challenges were identified and 
incorporated as recommendations for ART SDMs in the revised Tanzania National Guidelines for 
the Management of HIV and AIDS, including MMD.

MMD implementation appears to not impose any safety issues and did 
not adversely affect treatment outcomes, treatment for adverse events, 
or mortality
At the completion of 12 months post ART initiation, when comparing those who started treatment 
pre- and post-implementation of MMD guidelines, the percentage of deaths observed were 
similar across both cohorts (pre-guidelines: 1.9%; post-guidelines: 2.0%). This indicates that 
the advent of MMD did not increase the risk of death and that this is a safe alternative to single 
month dosing. Prescription treatment for one or more adverse effects does not seem to be highly 
correlated with 3-month MMD in either men or women.

Both male and female patients who received 3-month MMD were more 
likely to be currently on treatment and have undetectable or suppressed 
VL results
Being currently on treatment was about 9 percentage points higher among men and women who 
received 3-month MMD compared to those who received monthly prescriptions. Being on MMD 
compared to no MMD correlated to over a 20 percentage point increase in having VL results 
among both women and men.

Significant proportions of active patients who were not eligible for 
MMD were dispensed at least one multi-month course of ARVs, post-
implementation of MMD guidelines
Following implementation of the MMD guidelines, 40 percent of those patients who failed the 
eligibility algorithm received three months of ARVs during at least one visit. Conversely, 60 
percent were found eligible by the algorithm and received MMD. MMD itself may be able to 
positively influence outcomes, as we see beneficial effects even among those patients who failed 
the eligibility algorithm.
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The introduction of DSDM and MMD is already contributing to significant 
cost savings for Tanzania and will continue to do so as the country 
expands MMD
The introduction of a 3-month MMD with two refill visits could likely reduce the resources required 
to manage HIV patients from $244 million to $208 million in 2030. This does not include the 
financial benefits to the patients themselves, including savings in traveling to health facilities and 
opportunity costs (e.g., income lost due to time spent seeking out treatment services during CTC 
visits).

Long term MMD impact on rate of undetectable viral loads are 
unknown—forecasting scenarios of long term increase or decrease 
in undetectable viral load show the risk in widespread MMD without 
appropriate monitoring to ensure the full benefits of MMD are not 
reduced or eliminated
Forecasting estimates that if MMD contributes to viral suppression, the number of new infections 
could be reduced from 22,600 to 20,800 by 2030 if the viral suppression increases to 95 
percent from the current 87 percent. However, if MMD were instead to contribute to greater 
treatment failure (e.g., viral suppression declining to 75% in 2030), then the number of new HIV 
infections in 2030 could be as high as 32,000.

Extrapolating estimates of provider full-time equivalent to serve HIV 
patients attending visits at a longer interval shows a corresponding 
reduction in time burden on the health provider, which in turn is 
allocated to serve the growing number of PLHIV on treatment for life
If policy can maximize the use of 3-month MMD and reduce annual visits to two, estimates 
suggest that total clinical hours per year per patient could be reduced from 23.6 hours to 
12.6 hours. Even if dispensation of MMD and reduction of visits is not optimized, widespread 
application of this policy will result in fewer annual hours spent by providers per HIV clinical visit.

CONCLUSION

The data indicate that receiving at least one 3-month prescription of ARVs is correlated with 
positive outcomes among both men and women during the first year of treatment following the 
successful completion of ART 6-month initiation. MMD contributes to opportunity cost savings 
for Tanzania and it is estimated that those should increase as more stable patients are put on 
3-month MMD. MMD is a logical evolution of treatment and should become the de facto standard 
for ART.
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BACKGROUND

INTRODUCTION

Globally, there have been steady gains in HIV testing and treatment over time. Estimates, 
for instance, show that the proportion of people living with HIV (PLHIV) who knew their 
status increased from 70 percent in 2015 to 79 percent in 2018, the proportion of PLHIV on 
antiretroviral therapy (ART) increased from 48 percent to 62 percent, and the proportion of PLHIV 
who were virally suppressed increased from 39 percent to 53 percent over the same period 
(UNAIDS 2019a). These gains have partly been attributed to the global initiative of “treat all” or 
“test and start” that was adopted in 2016 (WHO 2016a; UNAIDS 2019a). With the increasing 
number of PLHIV accessing ART, a critical consideration is the capacity of the health system to 
effectively meet the needs of those who need treatment. 

Providing ART patients with multi-month dispensing (MMD) of antiretrovirals (ARVs) is one 
differentiated service delivery model (DSDM) that has been recommended to alleviate health 
system challenges that may affect the efficient provision of ART (WHO 2017). Under MMD, stable 
patients are prescribed larger quantities of ARV doses at each refill visit to increase the duration 
of time between appointments, hence reducing the number of required annual clinic visits 
(Stories from the Field 2019). WHO considers clinically stable patients as adults living with HIV 
who have been receiving ART for at least one year, have no adverse drug reactions that require 
regular monitoring, have no current illnesses or pregnancy, are not currently breastfeeding, 
and have a good understanding of lifelong adherence and evidence of treatment success (two 
consecutive viral load measurements of less than 1,000 copies/mL or, in the absence of viral 
load monitoring, have rising CD4 cells counts or CD4 counts above 200 cells/mm3) (WHO 2017).

Providing MMD for stable patients can potentially help save both patient and health care worker 
time; reduce facility congestion; and, hypothetically, by simplifying the ART visit schedule, 
encourage patient engagement in care. Studies conducted in a number of countries show that 
MMD of ART has some positive outcomes, including improved client retention and adherence, 
shorter waiting times for clients, less clinician workload, and more time spent by clinicians per 
client (Kim et al. 2018; Modi et al. 2018; Prust et al. 2017). Another study that analyzed about 
23,000 children and adolescents from six African countries, including Tanzania, demonstrated 
that transition from MP to MMD schedules was feasible and provided evidence of improved 
patient health outcomes in terms of mortality, retention, ART adherence, and viral suppression. 
In addition, MMD was found to result in significant time savings for both clinic staff and clients 
within the clinic, and for clients between visits (Kim et al. 2018).

Tanzania is one of the countries in sub-Saharan Africa that has adopted MMD of ARVs. This report 
presents findings from an operational assessment of the first year following the implementation 
of a national policy of 3-month MMD for ART in the country. It particularly examines the process of 
formulating and implementing the MMD policy as well as patient outcomes and costs associated 
with the program.
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TANZANIAN CONTEXT

It is estimated that about 1.6 million 
people and 4.8 percent of adults 
aged 15–49 years in Tanzania were 
living with HIV as of 2018 (UNAIDS 
2019b). In addition, 78 percent 
of PLHIV in the country knew their 
status, which is comparable to the 
global average of 79 percent, while 
71 percent of those living with HIV 
were on ART, which is higher than 
the global average of 62 percent 
(UNAIDS 2019a, 2019b). The 
proportion of PLHIV who were virally 
suppressed in the country (62%) 
was also higher than the global 
average of 53 percent (UNAIDS 
2019a, 2019b). These estimates 
show that the country has made 
remarkable progress in improving 
access to HIV testing and treatment 
services. Still, the underlying number 
of PLHIV is increasing. PEPFAR 
Panorama Spotlight data report 
annual increases of at least 100,000 
or more PLHIV per year on treatment 
(PEPFAR 2019a; see Table 1).

Despite such progress, Tanzania, 
like other sub-Saharan African 

countries, faces health systems challenges that may hamper effective delivery of ART services. 
These include inadequate human resources, limited infrastructure, lack of training opportunities 
for health workers, and stock-outs of commodities and supplies (Church et al. 2017; Mbilinyi, 
Daniel, and Lie 2011). According to the country’s guidelines, the minimum staff requirement for 
HIV care and treatment services include one clinician, one nurse, and another health service 
provider (MOHCDGEC 2017). In addition, a health facility needs to have adequate space, support 
services (such as laboratory, pharmacy, and radiology), and the minimum staff required to offer 
the services (MOHCDGEC 2017). The increasing number of people accessing ART in the country is 
likely to exert pressure on these resources and thus compromise the quality of care for patients if 
the country cannot address these issues. The goal of MMD for ART is to alleviate pressure on the 
health system caused by patient volume and in turn maintain and possibly increase the quality 
of care. Understanding the current operationalization of the MMD policy in the Tanzanian context 
and its impact on patient outcomes is therefore important for informing strategies to improve 
delivery of ART.

Table 1  PEPFAR panorama spotlight data

FY Age Gender

TX_NEW: 
People newly 
enrolled on 

ART

TX_CURR: 
People 

currently 
receiving ART

2020

Total  274,808 1,338,493 

<15 Unknown 
sex 9,025 59,143 

15+
Female 161,002 854,509 

Male 103,865 422,503 

Unknown 
age

Female 693 1,675 
Male 223 663 

2019

Total  296,710 1,177,563 

<15 Unknown 
sex 12,663 58,817 

15+
Female 173,770 751,401 

Male 108,674 364,073 

Unknown 
age

Female 1,045 1,762 
Male 558 1,510 

2018

Total  241,993 1,053,502 

<15 Unknown 
sex 13,097 58,242 

15+
Female 147,245 679,494 

Male 81,651 315,766 

2017

Total  242,578 913,764 

<15 Unknown 
sex 12,610 54,191 

15+
Female 151,045 592,176 

Male 78,923 267,397 

https://data.pepfar.gov/
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In October 2016, the Government of Tanzania adopted the WHO’s “Treat All” recommendations, 
meaning all those testing HIV-positive are eligible for treatment regardless of CD4 or WHO staging 
(WHO 2016a). This “Test and Treat” policy, combined with the ambitious UNAIDS 90-90-90 and 
95-95-95 targets in quick succession will require acceleration in ART services. In order to achieve 
these ambitious targets, simplified HIV service delivery strategies that concomitantly reduce the 
burden of care on the health system and patients while ensuring optimal outcomes are needed. 

OBJECTIVES

The overall goal of the project is to generate evidence on the current status of MMD in Tanzania 
following operationalization of the 3-month program for stable clients on ART as of July 2018 in 
order to assess its effectiveness and inform future strategies. The specific objectives were:

1. Examine the process undertaken in adopting and implementing the MMD policy in Tanzania.

2. Determine the impact of MMD of ART on patients by comparing retention, adherence, viral 
load, prescription drugs to treat opportunistic infections (in lieu of), and adverse event (AE)  
outcomes between two comparable cohorts: ART clients receiving MMD and those receiving 
monthly prescriptions from one implementing partner (IP) delivering HIV services.

3. Estimate the facility-level costs associated with MMD and the impact of the program on human 
resource requirements.
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CHRONOLOGY OF MMD POLICY 
AND REVIEW

METHODS

The MMD policy review process entailed a desk review of documents including0F:

•	Relevant laws, national policies, and guidelines for ART.

•	Documents associated with the Government of Tanzania’s policy revision and implementation 
of MMD for ARVs, e.g., circulars to inform care providers of the policy changes. 

•	 Published literature, including peer-reviewed articles and program reports documenting MMD 
pilots/practices and their effectiveness in and outside of Tanzania.

•	 Informal discussions with key stakeholders.

KEY FINDINGS

ART dispensing schedules in 
Tanzania: 2005–2019
Figure 1 summarizes milestones of 
ART dispensing schedules in Tanzania 
as described from sequential national 
guidelines for management of HIV/AIDS 
2005–2009. These documents show 
that a 2- and 3-month ART prescription 
was approved for the first time in the 
5th edition of the National Guidelines 
for Management of HIV/AIDS of 2015 
(Ministry of Health and Social Welfare 
and National AIDS Control Programme 
[NACP] 2015). It was, however, not until 
October 2017 when the MoHCDGEC 
issued a circular instructing HIV care 
providers to start issuing 2-month ART 
prescriptions to stable clients, which was 
later changed to a 3-month schedule 
through another circular issued on 19 
July 2018. Tanzania recently approved 
a 6-month prescription of ART through 

Figure 1  Evolution of ARV prescription length (2005–2019) from national 
                guidelines for management of HIV & AIDS editions. Process of 
                MMD policy formulation in Tanzania.

• Circular issued which directs service providers to stop providing 6-month 
MMD due to ART stock challenges at the national level.July 2019

• Circular issued with instruction stable clients who have completed 6-month 
ARV initiation to be given 3-months of ARVs for 6 months.May 2019

• 3 months for people living with HIV who have been taking ARV drugs for not 
less than 6 months, and not having any health complications (stable clients).

2019
7th ed.

• Same as 2nd edition2005–2009
3rd & 4th eds.

• Same as 5th edition2017 
6th ed.

• Circular issued with  instruction on delivery of ARV drugs for not less than 6 
months, and not having any health complications (stable clients).

July 
2018

• Patients will attend CTC monthly to collect medication.
• All patients should be seen by a clinician 2 weeks after initiation of ART to 

check for adverse events and perform more blood tests (ALT or FBC).
• Should be seen at 4, 8, and 12 weeks and every 3 months thereafter if well.
• If not well, patients will need to be seen more frequently as determined.

2005
2nd ed.

• Monthly drug refills for the first 6 months coupled with clinical and laboratory 
evaluation.

• Thereafter, 2 to 3 month drug refills, if the patient is critically stable, has 
good adherence for at least 6 months, and has no history of drug toxicity or 
recurrent opportunitistic infections.

2015
5th ed.
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its latest National Guideline for Management of HIV and AIDS (April 2019) and a circular on the 
implementation of the strategy on 3 May 2019 (MoHCDGEC and NACP 2019).

The introduction of MMD in Tanzania was informed by a rigorous process that involved 
consultative meetings with a wide range of stakeholders, a desk review of available evidence 
on the delivery of ART with a focus on Tanzania and the Eastern and Southern Africa region, 
and primary data collection. The process was part of a wider mapping activity of HIV service 
delivery models (SDMs) in Tanzania that was conducted in 2016 and which was supported (both 
technically and financially) by PEPFAR through implementing partner I-TECH (2016). This review, 
commissioned by the Ministry of Health through the National AIDS Control Program (NACP), aimed 
to identify ways to enable the health system to focus resources on clients most in need (Ministry 
of Health and Social Welfare and NACP 2015). The resulting report “HIV service delivery models: 
Mapping HIV service delivery strategies in Tanzania” recommended reducing the frequency of 
clinic visits among stable patients on ART (MoHCDGEC 2017).

The activity gathered evidence on SDMs across the HIV care and treatment cascade globally and 
in Tanzania. In addition, we conducted a mapping of existing challenges and successful SDMs 
implemented in both public facilities and by implementing partners. It also explored challenges 
that impact both access to testing and HIV care, including stigma, long waiting times at the 
clinic, and specific access challenges for key and vulnerable populations. Innovative strategies to 
address these challenges were identified and incorporated as recommendations for ART SDMs in 
the revised Tanzania National Guidelines for the Management of HIV and AIDS, including MMD.

MMD POLICY IMPLEMENTATION

Results from our desk review as well as from informal discussions with stakeholders indicated 
that MMD was already a common practice in many facilities prior to the release of the official 
circular that approved 3-month dispensation in July 2018. ART clients were being offered MMD 
for up to two to three months, and even six months upon request (Figure 1). ART clients who were 
offered MMD on request included those who traveled long distances as well as boarding school 
students. The main reported shift in practice following the government’s circular on the 3-month 
refill was that HIV care providers started offering 3-month ART only to those clients that met the 
MMD criteria specified in the circular/guidelines. This was a result of training HIV care providers 
on the MMD criteria, after the release of the 3-month refill circular. The training was based on 
the standard curriculum and job aids developed by MOHCDGEC. By December 2018, just over 30 
percent of PLHIV were receiving scripts of at least three months (PEPFAR 2019b).

The implementation of MMD has been satisfactory. A study was conducted in Mbeya, Tanzania 
in which a multi-month prescription was implemented alongside fast-track refills among children, 
adolescents, and young adults every two months, with a clinical visit every four months. The 
model enrolled about 51 percent of the clients in these age categories, with 99 percent remaining 
in care (MOHCDGEC 2018). A study done in six African countries, including Tanzania, among 
children and adolescents indicated that 75–80 percent of the patients on MMD adhered to 
treatment and about 79–85 percent were virally suppressed (Church et al. 2017).
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On 3 May 2019, another circular was issued for 6-month MMD; however, this was only 
implemented for two months: in July 2019, another circular was issued directing service providers 
to stop providing 6-month MMD due to ART stock challenges at the national level. In December 
2019, MMD was restarted.

Our discussions with stakeholders indicate that maintaining adequate supplies of ART remains 
a challenge in implementing MMD. The demand for ART increases in the short term to meet the 
requirements of MMD. However, the reduced requirements for storage space could cancel out 
the logistic costs. A review of heath facility requirements for ART in Nigeria in 2017, during the 
introduction of MMD, indicated that shortage of ART slowed the roll out of its MMD strategy (Attah 
et al. 2018).

CONCLUSION

The introduction of MMD in Tanzania was informed by a careful process that involved consultative 
meetings with key stakeholders, a desk review of available evidence, and collection of primary 
data. The implementation of MMD in Tanzania has shown early signs of success, albeit with 
challenges in the supply chain.
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EFFECTS OF MMD ON PATIENT 
OUTCOMES

METHODS

This analysis assessed the roll-out period of MMD in Tanzania on a subset of HIV care and 
treatment clinic (CTC) patients to determine if there has been any detrimental impact on key 
outcomes, and then quantifies the relative treatment effect of MMD versus single month 
dispensing for i) current treatment status: active/retained, lost to follow-up (LTFU), or died;  
ii) AEs; and iii) viral suppression.

Typically, we would want to randomize patients eligible for MMD into one of two treatment groups, 
exposed and not exposed to MMD, and follow the groups prospectively. This would give us the 
most unbiased results. But this would be contrary to current treatment guidelines. Instead, we 
chose to retrospectively analyze eligible cohorts from two consecutive time periods, one before 
and one after the guideline changes, such that treatment group assignment is a result of when 
the patient enrolled. 

Eligibility for MMD is defined as being stable and active on treatment. We began by assigning 
each patient’s treatment status at completion of their 6-month ART initiation period. Active 
patients were then classified as stable or not stable using an algorithm that mimics a clinician’s 
decision to dispense (or not dispense) MMD using their available visit data. Stable is defined by 
the National Guidelines for Management of HIV and AIDS 6th edition as those who are above 
five years of age, who are on first line ARVs for at least six months, and have no adverse drug 
reactions that require regular monitoring and no current illnesses (opportunistic infections 
and/or other comorbidities) (MoHCDGEC and NACP 2017). These clients have demonstrated 

good adherence of 95 percent for 
taking pills on time and good clinic 
attendance for the past six months 
with viral load (VL) below 50 copies/
mL or a CD4 cell count of above 350 
(in absence of VL). If the patients 
satisfied the algorithm at the end of 
their ART initiation visit period and 
were active in treatment (i.e., not LFTU, 
not dead, not transferred), they were 
considered stable and algorithmically 
eligible for MMD and included in the 
cohorts. Figure 2 illustrates the two 
cohorts.

Figure 2  Diagram of cohorts
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The pre-guideline cohort completed ART initiation as stable and received HIV treatment services 
prior to the July 2018 MMD1 guideline changes and received ART prior to the addition of 3-month 
MMD as an HIV and AIDS treatment option. The exposed or post-guideline cohort completed 
ART-initiation as stable and received HIV treatment services following the July 2018 MMD 
guideline changes. The post-guidelines cohort received ART after 3-month MMD dispensation 
became part of the standard of care, though they may have not received MMD.

We then compared outcomes (outcome 
definitions in Table 3) between these two stable 
cohorts to see if the year difference in ART 
enrollment and introduction of MMD as part of 
the national treatment guidelines resulted in 
a difference in these two consecutive, stable 
cohorts of patients who satisfied eligibility 
criteria for MMD. This will help us determine 
if there were other factors that influenced 
outcomes during ART initiation in each cohort. 
If there are differences, we would have to make 
a determination of the proportion of change 
due to MMD with respect to the differential treatment experienced by the pre- and post-guideline 
cohort. Fortunately, we found the cohorts to be very similar.

We continued the analysis and examined the portion of patients who passed or failed the 
MMD eligibility algorithm and received at least one MMD during treatment. The data will help 
us understand the intersection between data reliability and the actual treatment given. If we 
assume that the clinicians have the best knowledge to determine which patients have capacity to 
successfully manage their treatment once promoted to MMD, we must understand why patients 
who are not classified as stable are on MMD. In some cases, the benefits may outweigh the risks. 
This will contribute evidence for the next iteration of the stability guideline criteria. 

Finally, we looked exclusively at the post-guideline cohort to determine the relative treatment 
effects of outcomes for patients who received MMD at least once during the 12 months after 
completing ART initiation.

Data were analyzed using Stata 16. We used basic frequencies in most cases to examine the 
differences between groups or subsets. In the analyses where comparison group sizes are large, 
small differences in proportions can be easily statistically significant; therefore, we assume all 
comparisons are statistically significant unless otherwise noted. We used Stata’s survival time 
data commands to test the survivor and cumulative hazard functions, where appropriate. We 
used Stata’s treatment-effects estimation for observational data command2 with regression 
adjustment and controlled for patient’s gender, cohort, whether they were eligible for MMD (pass 
vs. fail), their age at ART initiation, and total number of days in cohort.

1The analysis uses 01 August 2018 as the first day of exposure to MMD as we surmise this to be the likely day of 
operationalization at the facility level. 
2Stata Treatment-Effects Reference Manual: Potential Outcomes/Counterfactual Outcomes, Release 16.

Table 3  Outcome definitions
TX current Having enough pills dispensed to 

be currently taking pills at end of 
review period

Suppressed VL 
result

VL test during the review period 
and received a result of <1,000 
copies/mL

Undetectable VL VL test during the review period 
and received a result of <50 
copies/mL

Adverse events Pharmaceutical treatment of 
adverse events (as a proxy for 
adverse events)
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RESULTS

Comparison of pre-guideline and post-guideline patient cohort 
outcomes after completion of ART initiation

At ART initiation, the pre- and post-guidelines cohorts were very similar. 

 y Nearly identical proportions of females and males initiated ART during the recruitment window. 
These proportions were similar to the national proportion of ART initiation by gender.

 y Women were younger at ART initiation.
 � Median age: women 34 years, men 40 years.

 y Men entered ART care at a later WHO stage: 44% of women were Stage 1; only 30% of men 
were. 

At completion of ART initiation, mortality in the pre- and post-guidelines cohorts was 
very similar. 
At the end of the 6-month ART initiation period, again very similar proportions of men and women 
from each cohort were LFTU or considered active at the end of their ART initiation periods. In both 
the pre- and post-guidelines cohorts, a greater proportion of men than women died. Since men 
on average take longer to initiate ART than females, they are often at a later stage of disease and 
have a higher risk of death (see Table 4).

Table 4  Cohort status: percentages of died, LTFU, and alive at end of ART initiation period
Pre-MMP guideline release cohort

(Initiated ART between 19 July 2016 
and 19 January 2017)

Post-MMP guideline release cohort
(Initiated ART between 19 July 2017 

and 19 January 2018)

Female Male ALL Female Male ALL

(68.5%) (31.5%) (100%) (67.0%) (33.0%) (100%)

Initiated ART during 
6-month recruitment 
window perioda

9,808 4,507 14,315 10,175 5,012 15,187

Status at end of recruit 
period Recruitment window ends 19 July 2017 Recruitment window ends 19 July 2018

Died 318
(3.2%)

305
(6.8%)

623
(4.4%)

340
(3.3%)

313
(6.3%)

653
(4.3%)

Opted out 20
0.2%

7
0.2%

27
0.2%

31
0.3%

14
0.3%

45
0.3%

LTFU 2,598
(24.5%)

1,168
(25.9%)

3,766
(26.3%)

3,369
(33.1%)

1,603
(32.0%)

4,972
(32.7%)

aDoes not include patients who initiated ART but were later determined to not be HIV positive. 

To determine if the influence of the MMD program is causing in general more deaths or that the 
deaths are happening sooner or later in the ART initiation period, we compared Kaplan-Meier 
failure estimates between cohort, sex, and age categories. There were no notable differences, 
between cohort, sex, or age groups. We did see higher mortality in patients with a higher WHO 
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stage at ART initiation, but that is to be expected. 

We then dropped all but the active patients from the two cohorts and looked for differences in 
treatment status.

An MMD eligibility algorithm created to mimic a provider’s activation 
of the circular guidelines does not closely correlate to actual 3-month 
MMD patient data 
We now examine multi-month ARV assignment to patients during the 12+ months following 
completion of ART initiation, comparing the results using the eligibility algorithm to the reported 
MMD usage from patient’s ART visit records (see Appendix 2 for details). 

Approximately half of active patients in both the pre- and post-guideline cohorts 
satisfied MMD eligibility criteria.
Nearly half of patients in the both cohorts satisfied the eligibility criteria necessary to receive 
3-month MMD following successful completion of ART initiation (pre- 48.5% vs. post- 44.6%). In 
both cohorts, a greater proportion of males satisfied the MMD-eligibility criteria than females. 
For example, in the post-guideline cohort, 50.8 percent of men vs. 41.6 percent of women were 
eligible for MMD, according to our algorithm (Table 5). This is likely the result of the extra qualifier 
necessary for females to be stable—not being pregnant, as approximately 10 percent of the 
female population is pregnant at any given time.

Significant proportions of active patients in the post-guideline cohort not eligible for 
MMD were dispensed at least one multi-month course of ARVs at one visit.
We were surprised to find that many clients who failed the eligibility criteria received MMD (Table 
5). Men were more likely to be assigned MMD with respect to females if they failed the algorithm 
(IR 1.25, 1.13–1.39). Interestingly, this increase in relative incidence was not found among those 
that passed the MMD eligibility algorithm and received at least one MMD, where females had the 
same relative incidence of being assigned MMD as males (IR 1.01, 0.92–1.11) We did examine 
the pre-guidelines cohort even though MMD was not yet part of the standard of care (see Table 
3). Males were assigned MMD no differently than females regardless of whether they passed the 
eligibility criteria.
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Table 5  Relative incidence of males receiving MMD with respect to females for those who fail 
               the eligibility criteria, post-guideline cohort
 

Female Male Total

Relative incidence of 
MMD assignment by
pass/fail eligibility, 

males wrt to females  

 % No. % No. % No. IR Lower 
95 

Upper 
95 

Failed eligibility criteria 
and on MMD 

13.9 993 14.9 516 14.2 1,509 1.25 1.13 1.39 

Failed and not on MMD 44.5 3,191 34.4 1,196 41.2 4,387 
Passed and on MMD 20.0 1,434 24.6 855 21.5 2,289 1.01 0.92 1.11 

Passed eligibility criteria 
and not on MMD 

21.6 1,550 26.2 910 23.1 2,460 

Total 100.0 7,168 100.0 3,477 100.0 10,645    

 
Data from all active patients—regardless of MMD eligibility—were then analyzed to identify those 
who had received at least one 3-month medication dispensation during their review period.

More than one-third of the post-guidelines cohort received three months of ARVs for 
one or more visits.
Approximately one-third (35.7%) of the post-guideline cohort received MMD, with a higher 
percentage among males than females, (39.4% vs. 33.9%). While the prescription of MMD in the 
pre-guideline cohort was limited, we again find that there is little meaningful difference between 
males and females (2.0% vs. 3.0%, Table 6).

Table 6  Percentages of active pre- and post-guideline patients who received at least one course  
  of MMD during the data review period
 Pre-guideline Post-guideline 

 Female Male Total Female Male Total 

 % No. % No. % No. % No. % No. % No. 

No 3-month 
MMD 98 7,333 97 3,225 97.7 10,558 66.1 4,741 60.6 2,106 64.3 6,847

Received at 
least one 
3-month 
prescription

2 152 3 101 2.3 253 33.9 2,427 39.4 1,371 35.7 3,798

Total 100 7,485 100 3,326 100 10,811 100 7,168 100 3,477 100 10,645

 
 
Examination of treatment effects of MMD on outcomes.
We examined the effects of MMD on key treatment outcomes in both cohorts during the data 
review period, pre-guidelines and post-guidelines. Recall that the number of patients from the pre-
guideline cohort whose data showed that they received at least one course of 3-month MMD was 
quite small (n=243).
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MMD recipients were more likely to be currently on treatment than non-MMD 
recipients. 
We examined current treatment status using the TX_CURR definition from MER 2.0.3 As shown in 
Table 7, in the pre-guidelines cohort we find that those who received MMD were more likely to be 
currently on treatment than those who did not receive MMD (95.0% vs. 90.2%). The difference 
was significantly greater in the post-guideline cohort (96.8% vs. 88.1%). There was no real 
difference when we stratified by sex. 

Table 7  Comparison of outcomes from active patients at the end of the data review period, 
               who did and did not receive MMD as part of pre-guideline vs post-guideline 

 Pre-guideline Post-guideline 

 No-MMD MMD Total No-MMD MMD Total 

 TX_CURR % No. % No. % No. % No. % No. % No. 

Not 
current 9.8 757 5 12 9.7 769 11.9 442 3.2 117 7.5 559

Current 90.2 6,932 95.0 230 90.3 7,162 88.1 3,271 96.8 3,597 92.5 6,868

Total 100 7,689 100 242 100 7,931 100 3,713 100 3,714 100 7,427

 
There were slight differences in pharmaceutical treatment of adverse effects 
between those receiving at least one 3-month MMD and those who received none. 
Overall, there were limited differences in the pharmaceutical treatment of adverse effects 
(based on prescriptions for treatment).4 Patients in the pre-guideline cohort with 3-month MMD 
were slightly more likely to have been prescribed a drug for treatment of AEs (66.1% vs. 63.3%; 
Table 8). This was reversed in the post-guideline cohort, where fewer patients with 3-month 
MMD reported adverse events (47.7% vs. 49.3%, p=0.167; Table 8). When examined by sex, 
equivalently half of male and female patients were given drugs for treatment of AEs. When further 
broken down by 3-month MMD or not, approximately 3 percent more females received MMD than 
males (48.8% vs. 45.6%; data not shown).

Table 8  Comparison of the treatment for AE outcomes from active patients in the  
               pre-guidelines and post-guidelines cohorts at the end of the data review period, who 
               did and did not receive MMD

Pre-guidelines Post-guidelines

No-MMD MMD Total No-MMD MMD Total

% No. % No. % No. % No. % No. % No.

No 
treatment 
for AE 36.7 2,824 33.9 82 36.6 2,906 50.7 1,884 52.3 1,944 51.5 3,828
Treatment 
for AE 63.3 4,865 66.1 160 63.4 5,025 49.3 1,829 47.7 1,770 48.5 3,599
Total 100 7,689 100 242 100 7,931 100 3,713 100 3,714 100 7,427

3PEPFAR MER 2.0 (Version 2.3) September 2018.
4When a patient had more than one VL result, we used the most recent.
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In both cohorts, those patients who received at least one 3-month MMD were more 
likely to have at least one HIV VL result, be suppressed and report an undetectable 
VL.
As shown in Table 9, among patients in the pre-guideline cohort, those who had received at least 
one 3-month MMD were more likely to have results for VL test(s) in their records,5 but this was 
not significant (55.0% vs 50.9%, p=0.219). This increased when looking at the post-guideline 
cohort; those on MMD were significantly more likely to have a VL result (82.0 vs. 59.6; p<0.001). 
This goes against the notion that less frequent visits/less interaction with their clinician/facility 
and the corresponding less exposure to all the associated treatment reminders and messaging 
results in a higher possibility that treatment could be become comprised (delayed or missed 
appointment, lab tests, etc.)

Table 9  Comparison of VL outcomes from active patients at the end of the data review period, 
               who did and did not receive MMD as part of pre-guideline vs post-guideline cohorts

 Pre-guidelines Post-guidelines 

 
No MMD 
N=7,689 

MMD 
N-242 Total No MMD MMD Total 

 % No. % No. % No. % No. % No. % No.

Have a VL 
result 

No 
result 49.1 3,772 45.0 109 48.9 3,881 40.4 1,500 18.0 668 29.2 2,168

VL 
result 50.9 3,917 55.0 133 51.1 4,050 59.6 2,213 82.0 3,046 70.8 5,259

Total 100 7,689 100 242 100 7,931 100 3,713 100 3,714 100 7,427

No result 49.1 3,772 45.0 109 48.9 3,881 40.4 1,500 18.0 668 29.2 2,168

<50 41.4 3,186 47.0 113 41.6 3,299 42.1 1,564 76.2 2,829 59.1 4,393

50–
999 5.0 383 4.1 10 5.0 393 7.3 272 3.6 135 5.5 407

≥1,000 4.5 348 4.1 10 4.5 358 10.2 377 2.2 82 6.2 459

  100.0 7,689 100.0 242 100.0 7,931 100.0 3,713 100.0 3,714 100.0 7,427

 
Categorizing those with missing a VL result as suppressed is common practice to account for 
the delays in VL processing. This is based on the notion that patients who are failing treatment 
and have high VL will be sicker and hence seeking care/getting lab tests, so conversely, active 
patients who are missing VL are missing because they feel too healthy to visit the clinic and 
get the VL test. Following this logic, we see the percentages of suppression are much higher in 
patients who received MMD, especially in the post-guideline cohort where nearly 9 percent more 
patients who received MMD reported suppressed VL at last test (89.8% vs 97.8%; p<0.001) 
(Table 10).

5When a patient had more than one VL result, we used the most recent.
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Table 10  Comparison of VL suppression outcomes from active patients at the end of the data 
                 review period, who did and did not receive MMD as part of pre-guideline vs 
                 post-guideline cohorts

 Pre-guidelines Post-guidelines 

 
No MMD 
n=7,689 

MMD 
n=242 Total No MMD MMD Total 

 % No. % No. % No. % No. % No. % No.

Last VL                        
Suppressed 95.5 7,341 95.9 232 95.5 7,573 89.8 3,336 97.8 3,632 93.8 6,968

Not 
suppressed 4.5 348 4.1 10 4.5 358 10.2 377 2.2 82 6.2 459

Total  100 7,689 100 242 100 7,931 100 3,713 100 3,714 100 7,427

 
When we exclude those patients missing VL results from the suppressed category, we find the 
same increase; however, it is now more pronounced (data not shown). The pre-guidelines cohort 
reports nearly similar suppression percentages for those not receiving MMD as those who 
received MMD (91.1% vs 92.5%, p=0.585) while the post-guidelines cohort reports a significant 
difference between patients who did not and did receive MMD (83.0% vs 97.3%).

Bifurcating the suppressed category into suppressed and undetectable, the percentages for those 
patients with undetectable VL are higher in the patients who received MMD for both the pre-
guidelines and post-guidelines cohort. The proportion of patients in the pre-guidelines cohort who 
did not receive MMD and had an undetectable VL was 81.3 percent compared to 85.0 percent 
among those who received MMD, while in the post-guidelines cohort the figures were 70.7 
percent vs. 92.9 percent.  

Examination of treatment effects of MMD on outcomes in the post-
guideline cohort.
We next investigated the impact of MMD uptake on 
outcomes in the post-guidelines cohort when MMD was 
standardized and nationally available for all ART patients, 
who would experience similar external influences that could 
have altered their probability of receiving MMD (or not). 

In both males and females there was a large, 
positive effect of 3-month MMD on mortality.
There was an exceptionally large difference in numbers of 
deaths between those who received 3-month MMD (0.2%) 
and those that did not (2.3%). When disaggregated by sex, 
we found the same difference in percentage of deaths 
among females and nearly twice the difference among 
males (4.4% vs 0.5%, no MMD vs. MMD, respectively). 
Kaplan curves depict the failure rates for both sexes by MMD exposure for the deaths during the 
12 months following the completion of ART initiation to nearly the same.

Figure 3  MMD cohorts
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Figure 4  Male and female mortality in post-guideline cohort
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Implementation of 3-month MMD into clinical practice increased steadily over time.6

The 3-month MMD accelerated and supplanted clinicians’ prescription of 2 months of ARVs per 
visit steadily from the onset of the guidelines’ release. Early adoption was delayed due to ARV 
supply. Trends in 3-month MMD assignment were nearly identical by sex.

Both male and female patients who received 3-month MMD were much more likely 
to be currently on treatment and have undetectable or suppressed VL results.
Being currently on treatment was about 9 percentage points higher among men and women who 
received 3-month MMD compared to those who received only one-month dispensation of ARVs. 
Being on MMD compared to no MMD correlated to over a 20 percentage point increase in having 
any VL laboratory results (undetectable, suppressed, or not suppressed), among both women 
and men. Prescription treatment for one or more adverse effects does not seem to be highly 
correlated with 3-month MMD in either men or women (data not shown).

6Monthly counts of patient visits decrease because as the original cohort is static following the initial six month period; 
therefore, as patients die, are lost to follow-up, or transfer out, the cohort shrinks.

Figure 5  Implementation of 3-month MMD between August 2018 and August 2019
1 month of ARVs
2 months of ARVs
3+ months of ARVs
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Fully adjusted treatment effect model shows that the MMD recipients had at least a 
10 percent increase in being currently on treatment, as well as both VL outcomes.
A treatment effects model indicated that MMD can increase positive outcomes by approximately 
10 percent or more for both sexes. Men seem to benefit more than women, with higher reported 
effects for VL being suppressed (Males 1.23 RR, CI 1.18–1.28; Females RR 1.14, CI 1.12–1.17) 
and undetected (Males RR 1.47, CI 1.38–1.56; Females RR 1.24 CI 1.20–1.28). Both men and 
women had higher RRs for being currently on treatment. There were no differences in receiving 
pharmaceutical treatment for AEs for men or women.

Figure 6  Relative treatment effects of key outcomes on active patients receiving 3-month MMD 
                vs not receiving 3-month MMD, 12 months following completion of ART initiation

DISCUSSION

Receiving at least one 3-month prescription of ARVs was correlated with positive outcomes 
among both men and women during the first year of treatment following the successful 
completion of ART initiation.

At ART initiation, the pre-guidelines and post-guidelines cohorts were similar in age, gender, and 
WHO stage distributions. At completion of the first six months of ART, we find LTFU was somewhat 
higher in the post-guideline than in the pre-guideline cohort (26.4% vs. 22.3%). We also found 
more patients were alive or not LTFU at the end of the pre-guidelines than the post-guidelines 
data review period (73.4% v 69.8%). This was surprising and could be an artefact of data quality 
improvements. Deaths remained similar across cohorts at the end of ART initiation.

According to the MMD guidelines, patients at six months of treatment who exhibit good 
adherence and positive treatment outcomes are to be promoted to receiving MMD. We created 
an algorithm to identify patients from the visit data who were eligible or not eligible for MMD. 
We compared actual MMD visits calculated against their eligibility for MMD as identified by the 
algorithm in the combined pre- and post-guidelines cohorts. Females were less likely to pass the 
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eligibility algorithm in both cohorts, likely due to the pregnancy disqualifier (45.8% vs. 54.7% and 
41.6% vs 50.8% for the pre- and post-guidelines cohorts, respectively). As expected, few patients 
in the pre-guidelines cohort received 3-month MMD according to their records, as these visits 
were at a time before MMD was part of the standard of care.

Focusing on the post-guidelines cohort, 39.6 percent of patients who failed the eligibility 
algorithm received 3 months of ARVs during at least one visit. Conversely, 60.4 percent were 
found eligible by the algorithm and received MMD.9 For both cohorts, slightly more men than 
women received 3-month MMD. 

Decisions for promoting or not promoting to MMD are in the hands of the clinicians, and they may 
be privy to other factors that resulted in patients being given MMD or not. Furthermore, we know 
that the availability of ARVs can play a role in a clinician’s decision to give MMD. Interestingly, in 
both cases, algorithm eligible or not, males were more likely to receive MMD—a common reason 
being that men are more likely “to work in far off regions” where returning to the clinic monthly is 
not feasible. 

It is clear from this exercise that programming based on an eligibility criteria algorithm from 
currently available CTC2 visit data is far simpler than actual patient management and needs other 
inputs such as ARV availability to better approximate expected MMD in the patient population. 
On the same note, clinicians appear to be deviating from the guidelines. This may be a good 
indication for a review of current guidelines. A key next step would be to ascertain why clinicians 
provided MMD to unstable patients. This evidence can be used to revise the MMD treatment 
guidelines.

Even with the possible mis-assignment of MMD to patients who fail the eligibility criteria, we 
see a significant treatment effect of receiving at least one 3-month MMD on patient outcomes, 
especially for VL results that are undetectable—the first step in the undetectable=untransmissible 
causal pathway to incidence reduction and eventual end of transmission of HIV. We must consider 
that MMD itself may be able to positively influence outcomes, as we see strong beneficial effects 
even among those patients who failed the eligibility algorithm.

Interestingly, treatment of AEs could be correlated with a successful clinical management of a 
patient’s AEs, and this could be a result of closer clinical monitoring. This is contrary to some 
thinking where having fewer AEs is indicative of better AE prevention management. In fact, 
a higher percentage (but not too high) of pharmaceutical treatment could be a good way to 
measure clinical quality.

CONCLUSION

According to our analysis, MMD does not increase the risk of being LTFU or dying, alleviating 
concerns that patients who do not see clinicians for extended periods of time would have a 
greater likelihood of problems and therefore safety concerns. Furthermore, MMD appears to 
increase the likelihood of patients, both eligible and not eligible for MMD, to attain positive 
outcomes, especially undetectable VL, a key driver for epidemic mitigation. Continued scale-up of 
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MMD should be a priority, and removing barriers such as ARV unavailability should be the highest 
priority.

Using current CTC2 data for understanding treatment choices and managing patient care is an 
important tool for clinical and program managers, who can only benefit from a more complete and 
detailed documentation of a patient’s clinical experience. In this case, better data may be able 
to determine why some clinicians promoted patients to MMD when they failed eligibility and why 
they failed to prescribe MMD when they met the criteria. These types of insights can inform policy 
review and make changes that can increase effectiveness of managing Tanzania’s HIV epidemic. 

Overall, this study contributes to the evidence base for the use of MMD in Tanzania and other 
countries and lays the groundwork for creating a data-driven algorithm for MMD assignment.

Limitations to these findings
This secondary analysis relies solely on CTC2 data, hence the results may differ from other 
analyses using other data. This sample is a census of the facilities where EGPAF has worked but 
still may not be a representative sample of the same area. CTC2 records are constantly updated 
so this analysis is a snapshot of the EGPAF cohort as of August 2019, and a re-analysis of the 
same data at a later date may give different results. As a result of our efforts to minimize risk to 
the participants, we have only used sex and date of birth for demographic identifiers. A further 
analysis would likely benefit if other demographic and operational indicators were included, for 
example marital status and facility. Linking records of patients that transfer between clinics is 
difficult and was not attempted for this analysis. This would likely change lost to follow-up rates 
but not active cases. 

Assignment of MMD can be influenced by availability of ARVs at the facility and the supply chain.

We assessed eligibility only once at the completion of ART initiation, though we know that 
periodically clinical staff will re-assess a patient’s condition and prescribe 3-month MMD (or 
more). Of course, this works both ways, and patients can be initially eligible and promoted to 
receive 3-month MMD and then become unstable and be required to report to the clinic monthly.
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ESTIMATING THE COST OF MMD 
TREATMENT

INTRODUCTION

Tanzania’s ongoing transition from single month ARV prescriptions to longer MMD will involve 
significant planning and shifts in existing resources, including health commodities, clinical 
staff, and storage space. However, this shift likely also involves significant benefits to the health 
system, both in terms of reductions in financial resources required and the partial alleviation of 
staff shortages at facilities that provide ART services. The full understanding of these benefits 
has only been previously estimated once for Tanzania, in a 2017 Health Policy Project (HPP) 
study (Forsythe et al. 2016). With the gradual scale-up of MMD in Tanzania, there is now greater 
information about treatment costs and how these treatment costs are changing with the 
transition to MMD. In this section, we quantify these costs and the impact on clinical human 
resource requirements based on specified assumptions. 

SOAR conducted an analysis of the comparative cost-effectiveness of MMD compared to the prior 
monthly prescription standard of care (pre-guideline) by building off a previous HPP analysis, 
which was conducted prior to the introduction of MMD. We utilized prior research data collected 
to estimate fixed and variable costs such as infrastructure and human resources, and direct non-
medical costs to patients, taking into account costs related to reduced time spent seeking care 
and costs of seeking care through improved productivity and reduced transportation costs. 

METHODS

The details of the assumptions used in the costing and modeling analysis are provided in 
Appendix 3. This section presents only a general overview of the approach used to conduct this 
analysis.

The first step in estimating the cost of treatment was to review recent studies that have attempted 
to estimate this cost. The studies included:

 y Tanzania HPP study by Forsythe et al. (2016), “ART resource requirements and potential 
efficiency gains in Tanzania.”

 y CDC and Tanzania’s Ministry of Health (2017), “The cost of comprehensive HIV treatment in 
Tanzania.”

 y National Health Insurance Fund (2019) “Tanzania National Health Insurance Fund Cost List”.

 y UNAIDS and the Government of Tanzania (2019), “Tanzania Investment Case.”
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Using data from each of these four reports, along with data collected directly from Tanzania’s 
treatment program, it was then possible to develop updated costs of treatment for those initiating 
treatment (first 6 months on treatment), stable, and nonstable patients (note that in this case 
nonstable patients include those with advanced disease). The treatment costs comprised clinical 
human resource costs, antiretroviral drugs and other medicines, laboratory tests, other supplies, 
and overhead costs. It is important to note that the focus of this analysis was on facility-level 
costs and did not include costs incurred beyond the facility level or other costs not directly related 
to ART service delivery. 

As indicated in Figure 7, four scenarios were developed where patients received: 

1. Monthly prescriptions (patients are differentiated for the purpose of lab tests, but everyone 
receives only 1-month prescriptions)

2. 2-month MMD

3. 3-month MMD

4. 3-month MMD with two refill visits per year (in other words, the patient needs to visit the 
facilities every three months but only needs to see the clinician every six months).

In order to simplify the analysis, it was assumed that all stable patients throughout Tanzania 
received only one protocol (in other words, in the 3-month MMD scenario, all stable patients 
received 3-month MMD). The counterfactual scenario (scenario 1) assumed that MMD was not 
introduced, but patients were still differentiated for the purpose of laboratory tests. 

Projections were run from 2018 to 2030 using the Spectrum package of models11F that have been 
developed for Tanzania in 2019 (Wang et al. 2016). The Spectrum/AIDS Impact Model and the 
Spectrum/Goals model7 were used to estimate the number of patients on treatment and to 
estimate the number of HIV infections averted as a result of treatment, respectively (Tanzania 
Commission for AIDS [TACAIDS] 2019).

Next, it was necessary to determine the proportion of patients who are virally suppressed by 
year. As indicated in Figure 8, data from Tanzania’s 2017 THIS indicate that 60.6 percent of 

7 http://www.healthpolicyproject.com/index.cfm?id=software&get=Spectrum

Figure 7  Four scenarios evaluated to assess treatment costs
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those infected with HIV know their status, 
93.6 percent of those who know their status 
are on treatment, and 87 percent are virally 
suppressed (TACAIDS and Zanzibar AIDS 
Commission [ZAC] 2018). A review of 2018 
PEPFAR data indicated a similar estimate of 
viral suppression (86%). It should be noted 
that viral suppression data from PEPFAR only 
refer to patients who have been tested for viral 
suppression and may not be representative of 
the entire population of persons on treatment. 
Also, in this case viral suppression is defined 
by PEPFAR as having a viral load count 
below 1,000, even though Tanzania defines 
individuals as being eligible for MMD as those 
with a viral load below 50. A review of data from 
EGPAF in Tanzania revealed that 78 percent of 
ART patients tested had a viral load of below 50 (what is defined as an undetectable viral load, or 
UVL). Therefore, 78 percent was used as an estimate of the proportion of non-new patients who 
were stable and therefore eligible for MMD in 2018. 

As for projected viral suppression, Tanzania nearly achieved 90-90-90 in 2020 and the 95-95-
95 targets by 2025. It was therefore assumed that the viral suppression rate would rise from 87 
percent in 2017 to 90 percent by 2020, 95 percent by 2025, and remain at 95 percent through 
2030. Assuming that approximately 9 percent of patients have viral loads between 50 and 
999, the percentage of patients who would have UVL would rise from 78 percent in 2018 to 81 
percent in 2000 and 86 percent by 2025. Most currently available analyses suggest that MMD 
actually improves adherence (Prust et al. 2017). However, it isn’t clear how viral suppression and 
the proportion who achieve UVL in Tanzania might be affected by the transition to longer MMD. 
On the one hand, it could be reasonably argued that the trends in viral suppression and the 
percentage who achieve UVL would not be directly affected by MMD, in which case the trajectory 
indicated above would be assumed to be followed. 

Alternatively, it could be argued that MMD would make ART patients more compliant (since 
MMD would require fewer visits to the health facility) and therefore contribute to a more rapid 
achievement of viral suppression for more patients. Therefore, a sensitivity analysis was run 
in which viral suppression reached 95 percent by 2020 and 99 percent by 2025 and the UVL 
reached 86 percent by 2020 and 90 percent by 2025. 

A third possibility is that as Tanzania transitions to longer MMD, stable ART clients will be visiting 
their clinicians less frequently and there would be fewer opportunities for clinicians to either 
reinforce adherence messages or identify patients who have become nonstable between visits. 
Therefore, it could conceivably be argued that MMD might lead to commensurate reductions in 
viral suppression and UVL. It is important to note that this type of reduction in viral suppression 
due to MMD has never been observed, and therefore testing this hypothesis is based on 
particularly pessimistic assumptions. In this sensitivity analysis, viral suppression was assumed 

% of adults living 
with HIV who 

know their status

% of those 
individuals 
self-report 

being on ART

% of those who 
report being on 

ART and have viral 
suppression

87%
93.6%

60.6%

Figure 8  Tanzania's progress toward 95-95-95
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to drop from 87 percent in 2017 to 85 percent in 2020 (76% with an UVL) and further to 75 
percent by 2030 (66% UVL). The three assumptions about the trends in viral suppression are 
indicated in Figure 9.

Figure 9  Potential trend in undetectable viral load with the transition to MMD

The breakdown of treated patients between “new,” “stable,” and “nonstable” were estimated 
based on several sources. First, quarterly estimates of “new patients” were obtained from PEPFAR 
(2019). The remaining patients on treatment were then allocated to being either “stable” or 
“nonstable.” Since no data were available regarding the distribution of patients, it was assumed 
that the proportion of patients with undetectable loads were indicative of the percentage of “non-
new” patients who should be considered “stable.” In other words, for 2018, it was assumed that 
78 percent of all ART patients who were not “new” would be categorized as “stable.” In total, 
about 69 percent of all ART patients (including new patients) would be categorized as stable 
patients under these assumptions.

Another assumption concerned the clinical time allocated to “stable,” “nonstable,” and “new 
patients.” It was recognized that clinicians typically would spend the least amount of time with 
“stable” patients. Therefore, it was assumed that time was allocated such that stable patients 
required half the clinical time compared to all patients, while nonstable patients required two 
times the average amount of time and new patients would require 1.5 times the average time for 
all patients.

Finally, to address the issue of human resources and MMD, an analysis was performed of 
422 facilities where EGPAF is currently offering ART services in Tanzania (232 dispensaries, 
127 health centers, 58 hospitals, and 5 other facilities). The facilities are in Arusha, Dodoma, 
Kilimanjaro, Manyara, Singida, and Tabora. The analysis focused on the number of clinical 
workers providing services, including doctors, nurses, clinical officers, and counselors. This 
information provided estimates of the clinical full-time equivalents (FTEs) required to treat 
patients at these facilities and to subsequently project these estimates to the entire country.



26  ■  Assessment of MMD for ART of HIV in Tanzania: policy, outcomes, and costing

RESOURCE ALLOCATION TO TREATMENT COSTS

The 2017 report from Government of Tanzania 
and the CDC indicate that the annual cost 
of ART treatment, at a time when DSDM and 
MMD had not been widely implemented, was 
$189 per patient per year (Government of 
Tanzania and CDC  2017). Updating these 
costs, assuming DSDM and no MMD, provides 
a slightly lower estimate of $180. Figure 
10 illustrates the largest cost drivers in the 
absence of MMD. The largest components of 
costs are medications, which account for more 
than half of all treatment costs. This is then 
followed by human resources, which account 
for 18 percent of all treatment costs, and 
laboratory costs, which account for 16 percent 
of all treatment costs. Overhead costs at the 
facilities are responsible for 14 percent of all 
treatment costs.

However, the introduction of 2-month MMD for stable 
patients is estimated to have reduced the cost of 
treatment to $166 in 2018, due mostly to reductions 
in human resources (clinician time is reduced 
because patients visit the facility less frequently) 
and reductions in overhead costs allocated to these 
patients (thus capacity is increased for patients with 
other illnesses). The annual cost of treatment could 
have been reduced even further to $157 per patient 
per year if stable patients were only required to 
make two clinical visits and two refill visits per year 
(Figure 11). The major factors that are responsible 
for the significant reductions in costs from MP to 
2-month MMD are reductions in overhead costs (58% 
of treatment cost savings) and reductions in staff 
requirements, as stable patients require less clinical 
time with the introduction of MMD (42% of treatment 
cost savings). 

Based on these estimates, it then becomes possible to estimate how overall treatment costs 
are likely to change over time (Figure 12). Without the introduction of MMD, the annual cost of 
treatment (including salaries, laboratory costs, antiretroviral drugs, other supplies, and overhead 
costs) is estimated to rise from $189 million in 2018 12F to $244 million in 2030. However, the 
introduction of DSDM and a 2-month MMD would cause annual facility-based treatment costs 
rise to only approximately $221 million in 2030. A further introduction of 3-month MMD would 
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reduce this further to $213 million in 2030. Finally, the introduction of a 3-month MMD with two 
refill visits would further reduce the resources required to $208 million in 2030. When comparing 
MP to a 3-month MMD with two refill visits, the total savings over the 13-year period would be 
$400 million. This does not include the financial benefits to the patients themselves, including 
savings in traveling to health facilities and opportunity costs (e.g., income lost due to time spent 
seeking out treatment services during CTC visits).

THE IMPACT OF UNDETECTABLE VIRAL LOAD ON TREATMENT 
COST

As previously indicated, the impact of MMD on the percentage of patients who achieve an UVL 
remains an unknown component in this analysis. Figure 13 assesses the impact of reduced viral 
suppression on treatment costs by comparing: 

•	 2-month MMD (no impact on % with UVL) 

•	 3-month MMD/2 refill visits (no impact on % with UVL)

•	 3-month MMD/2 refill visits (negative impact on % with UVL)

It shows that the total treatment costs are reduced when moving from 2-month MMD to a 
3-month MMD/2 refill visits, provided there is no impact on the percentage of patients with viral 
suppression and UVL. However, if one assumes that the expansion of MMD corresponds to a 
reduction in the proportion of clients virally suppressed, all of the cost savings would be lost by 
2022 and the overall treatment costs actually increase beyond those required with a 2-month 
MMD. In other words, the economic savings from moving to a longer MMD would be eliminated 
if MMD causes fewer patients to be virally suppressed and more patients to require advanced 
treatment. 

Figure 11  Impact of MMD on treatment costs
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Figure 13  Impact on cost of reduced viral suppression

THE IMPACT OF UNDETECTABLE VIRAL LOAD ON NEW HIV 
INFECTIONS

Viral suppression and UVL are important factors in terms of treatment outcomes, but also are 
important elements in prevention. As patients achieve viral suppression and subsequently UVL, 
their chances of infecting other individuals become greatly reduced, if not eliminated. Therefore, 
the benefits of achieving viral suppression and UVL need to include an analysis of infections 
averted.

For the purpose of the analysis, the authors assessed the impact of viral suppression on new 
HIV infections using the assumptions already indicated, calculating that the probability of 
transmission is greatly reduced as patients become virally suppressed (for patients with UVL, the 
risk of infection may be completely eliminated, but for the purpose of this analysis, the focus is on 
viral suppression and assumes that there would still be some risk of infecting other individuals). 
As Figure 14 shows, the numbers of new HIV infections are projected to continue to decline 
throughout this decade and the next. However, the assumptions about viral suppression trends 
among those on treatment does have a significant impact on the number of new HIV infections. 
In the middle viral suppression scenario, the number of new HIV infections is estimated to be 
22,600 in 2030. If MMD contributes to viral suppression, this number could be reduced to only 
20,800 new infections in 2030. However, if MMD were instead to contribute to greater treatment 
failure (e.g., viral suppression declining from 87% in 2017 to 75% in 2030), then the number of 
new HIV infections in 2030 could be as high as 32,000 (Figure 14).
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Figure 14  Impact of viral suppression on new infections

MMD IMPACT ON HUMAN RESOURCES

Data from the sites supported by EGPAF reveal an 
estimated median hours per patient per year at 
the. As Figure 15 illustrates, the average number 
of hours spent on the ART program per year by all 
clinical staff is 23.6 per patient (about 2 hours per 
month of 1 clinician’s time per patient or 1 hour of 
2 clinicians’ time per patient). This time allocated to 
the ART program not only includes direct time with 
clinical patients, but also time allocated to other ART-
related activities, including administration, training, 
monitoring and evaluation, etc. With the introduction 
of 2-month MMD, it is estimated that this would 
reduce to only 17 hours. This would be further 
reduced to 14.8 hours with 3-month MMD, and to 
12.6 hours with 3-month MMD and 2 refill visits 
per year. These calculations assume that the time 
allocated to the ART program by clinicians would be 
cut in half when moving from MP to 2-month MMD 
for stable patients. In reality, the time may not be as fungible as indicated, since some of the time 
allocated to ART patients may not be easy to move to other patients.

Figure 15  Median hours worked by clinical 
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Figure 15 provides information about the clinical FTE required under the various scenarios 
analyzed for Tanzania as a whole. By extrapolating to the national estimates of people on 
treatment under the four scenarios, it is then possible to estimate the total FTE required in 
Tanzania. As indicated in Figure 10, each step in the transition results in less FTE being required. 
In other words, the burden on the health system is significantly lowered as the country transitions 
to longer MMD. This, in turn, means the existing overburden can be partially alleviated with the 
move to longer MMD.

Figure 15  Clinical FTE required based on MMD transition

CONCLUSION 

The introduction of DSDM and MMD is already contributing to significant cost savings for Tanzania 
and will continue to do so as the country puts more stable patients on MMD and extends the 
length of MMD from 2 months to 3 months, and subsequently requires only two clinical visits per 
year (along with two refill visits). 

The potential savings in facility-based treatment costs are largely due to reductions in time 
needed to serve stable patients (which will also reduce the burden on existing human resources 
in health facilities) and savings associated with overhead costs. As Tanzania has shifted 
increasingly to DSDM, projections estimate that laboratory costs will decline among stable 
patients. 

In terms of cost-effectiveness, MMD is not only cost-effective but also has cost savings if there 
are no decreases in viral suppression and UVL associated with the transition to longer MMD. 
Therefore, an important factor to consider in the transition to MMD is its role in retention, viral 
suppression, and achieving UVL. As indicated above, viral suppression is important both in terms 
of reducing new HIV infections and because successfully achieving high levels of viral suppression 
can ensure that more patients are treated at a lower cost. Thus, it is essential for policymakers to 
further expand MMD, but also to monitor progress in viral suppression so that the full benefits of 
MMD are not reduced or eliminated. 
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In terms of human resources, estimates indicate that there are likely to be significant gains 
achieved as Tanzania transitions to longer MMD. What is less clear is the response of the health 
system to less time requirements for clinicians. One could imagine that the response could 
involve greater time spent on critical HIV/AIDS-related activities (e.g., clinicians might focus more 
attention pursuing patients who have been lost to follow-up), greater focus on other diseases 
(e.g., clinicians might have more time to treat malaria patients), or clinicians might spend less 
time working overall (e.g., they may not be required to spend as much time on overtime as 
earlier). At the same time, it is worth noting that the trend overall is toward treating more patients 
to achieve 95-95-95 targets, which will require more human resources over time.

Limitations 
The cost and modeling analyses rely on several important assumptions, which have been 
explained in this chapter as well as in Annex A-3. Among the assumptions are that MMD can 
continue to be rolled out without any significant additional costs to the public sector. We know 
that the logistics of MMD can be challenging and do require an investment in assuring that ARVs 
are available at facilities in the quantities required. In addition, this analysis does not address 
the role of wastage and whether the further expansion of MMD might lead to increased levels of 
wastage. 

This analysis also assumes that treatment protocols and the cost of treatment will not further 
change in the future. Globally and in Tanzania, the price of ARVs has declined, although for 
various reasons it is doubtful that this trend will continue. Other components of treatment, 
however, may further decline (although at the same time, increases in salaries over time may 
lead to higher treatment cost estimates). Certain new protocols, such as injectable ARVs, would 
require substantially revising the assumptions in this analysis.

Finally, while this analysis indicates what might happen as MMD is introduced, there is still 
uncertainty about several critical assumptions. For example, will Tanzania be able to manage the 
supply chain challenges required to implement longer MMD? Will the health system efficiently 
allocate staff to meet the needs of MMD? Will viral suppression continue to increase among 
Tanzanian ART patients, and how will the transition to longer MMD affect viral suppression? 
Addressing each of these questions will be essential in understanding the full costs and benefits 
of MMD.
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APPENDIX 1: OPERATIONAL AND  
POLICY REVIEW

REFERENCE/DOCUMENT NAME KEY ART/MMD INFORMATION

TACAIDS and ZAC. 2018. “Tanzania HIV Impact Survey 
(THIS) 2016–2017: Final Report.”  
https://www.nbs.go.tz/index.php/en/census-surveys/
health-statistics/hiv-and-malaria-survey/382-the-
tanzania-hiv-impact-survey-2016-2017-this-final-report

• The report states that 93.6% of adults who are aware of their HIV-
positive status are on ART and 87.0% of adults who are on ART 
have suppressed viral loads. 

• This report, however, doesn’t mention anything about MMD or its 
role in achieving the mentioned ART coverage. 

World Health Organization (WHO). 2016. Consolidated 
Guidelines on the Use of Antiretroviral Drugs for Treating 
and Preventing HIV Infection, 2nd Ed.  
http://apps.who.int/iris/
bitstream/10665/208825/1/9789241549684_eng.
pdf?ua=1. Accessed 29 Aug2019

• WHO’s “Treat All” recommendations, meaning all those testing 
HIV-positive are eligible for treatment regardless of CD4 or WHO 
staging. 

• In these guidelines, WHO also recommends various ART drugs 
supply models, among them being less frequent ART pick up (3–6 
months) among stable patients.

UNAIDS. 2014. “90-90-90—an ambitious treatment target 
to help end the AIDS epidemic.”  
http://www.unaids.org/en/resources/
documents/2014/90-90-90. Accessed 29 Aug 2019

• A report from UNAIDS which stated new targets for HIV treatment 
scale-up, i.e., by 2020, 90% of all people living with HIV will know 
their HIV status, 90% of all people with diagnosed HIV infection 
will receive sustained antiretroviral therapy and 90% of all people 
receiving antiretroviral therapy will have viral suppression.

• The report doesn’t say anything about MMD.

Stories from the Field, 25 April 2019. “In Ethiopia, a focus 
on multi-month ART scripting at scale pays off.”  
https://icap.columbia.edu/in-ethiopia-a-focus-on-multi-
month-art-scripting-at-scale-pays-off/. 
Accessed 30th Aug 2019

• This is the online news from ICAP Columbia website.

• The story tells the success of MMD programme in Ethiopia. It 
states that Ethiopia is the first country in sub-Saharan Africa to 
implement six-month MMD at scale and has learned lessons that 
can inform other countries as they adopt this approach.

World Health Organization. 2016. “HIV treatment and 
care: What’s new in-service delivery.”  
https://www.who.int/hiv/pub/arv/arv2015-service-
delivery-factsheet/en/.
Accessed 30 Aug 2019

• A fact sheet on WHO website on treatment and care sub-section. 

• It explains that the differentiated care for HIV requires delivery of 
different care packages for people based on their needs.

• The sheet mentioned MMD as one of the packages of care to 
stable clients.

MoHCDGEC. 2017. “HIV service delivery models: Mapping 
HIV service delivery strategies in Tanzania.”  
https://www.go2itech.org/wp-content/uploads/2017/07/
SDM_Tanzania_Mapping-Report_FINAL_June2017_-with-
Signature.pdf. Accessed 6 Sep 2019.

• This report provides details of SDMs across the HIV care and 
treatment cascade, both those documented in the peer-reviewed 
literature as well as those being implemented in clinical sites in 
Tanzania.

Ministry of Health and Social Welfare and NACP. 2015. 
National Guidelines for Management of HIV and AIDS, 5th 
Ed.  
https://www.childrenandaids.org/sites/default/
files/2017-04/Tanzania_National-HIV-Guidelines_2015.
pdf.

• The guidelines state that patients will receive monthly drug 
refills for the first six months coupled with clinical and laboratory 
evaluation. Thereafter, the patient will receive two to three months 
drug refills if she/he is clinically stable, has good adherence for at 
least six months, and has no history of drug toxicity or recurrent 
opportunistic infections (OI).
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MoHCDGEC and NACP. 2019. National Guidelines for 
Management of HIV and AIDS, 7th Ed.  
https://differentiatedservicedelivery.org/Portals/0/
adam/Content/NqQGryocrU2RTj58iR37uA/File/
NATIONAL_GUIDELINES_FOR_THE_MANAGEMENT_OF_
HIV_AND_AIDS_2019.pdf

• These are the latest guidelines for the management of HIV & AIDS 
in Tanzania.

• The guidelines state that patients will receive monthly drug 
refills for the first six months coupled with clinical and laboratory 
evaluation. 

• Thereafter, stable clients will be offered 6-month prescription with 
3-month dispensing for the first 6 months followed by 6-month 
prescription and dispensing for patients who still meet criteria for 
stable clients.

NACP. 2005. National Guidelines for the Management of 
HIV and AIDS, 2nd Edition.

• The guidelines state that patients will attend the clinic monthly to 
collect medication and be seen by a professional nurse, Clinical 
Officer, or Assistant Medical Officer to monitor drug tolerance, 
adverse events, and adherence.

NACP. 2009. National Guidelines for the Management of 
HIV and AIDS, 3rd Edition. https://www.who.int/hiv/pub/
guidelines/tanzania_art.pdf.

• Like the 2nd edition, these guidelines also state that patients will 
attend the clinic monthly to collect medication and be seen by a 
professional nurse, Clinical Officer, or Assistant Medical Officer to 
monitor drug tolerance, adverse events, and adherence.

Ministry of Health and Social Welfare and NACP. 2012. 
National Guidelines for Management of HIV and AIDS, 
4th Edition. https://www.africanchildforum.org/clr/
policy%20per%20country/2018%20Update/Tanzania/
tanzania_guidelineforhivaids_2012_en.pdf

• Like the 2nd and 3rd editions, these guidelines also state that 
patients will attend the clinic monthly to collect medication and be 
seen by a professional nurse, Clinical Officer, or Assistant Medical 
Officer to monitor drug tolerance, adverse events, and adherence.

MoHCDGEC and NACP. 2017. National Guidelines 
for Management of HIV and AIDS, 6th Edition. 
https://differentiatedservicedelivery.org/Portals/0/
adam/Content/NqQGryocrU2RTj58iR37uA/File/
Tanzania_NATIONAL%20GUIDELINES%20FOR%20
MANAGEMENT%20OF%20HIV%20AND%20AIDS%20
6TH%20EDITION%202017.pdf

• Like the 5th edition guidelines, these guidelines also state that 
patients will receive monthly drug refills for the first six months 
coupled with clinical and laboratory evaluation. Thereafter, the 
patient will receive 2 to 3 months drug refills if she/he is clinically 
stable, has good adherence for at least six months, and has no 
history of drug toxicity or recurrent opportunistic infections.

PEPFAR. 2018. “Tanzania Country Operational Plan (COP) 
FY 2018.”  
https://copsdata.amfar.org/COPS/2018/Tanzania.pdf

• COP 2018 stated that PEPFAR/Tanzania would facilitate increased 
collaboration between government and non-state actors and the 
private sector, including supporting ADDOs, which are often the 
first source for medicines for populations in rural and underserved 
areas, in the dispensing of multi-month ARV prescriptions (upon 
the government’s change in policy). 

Hardon, A. et al. 2006. “From access to adherence: 
The challenges of antiretroviral treatment: Studies from 
Botswana, Tanzania and Uganda 2006.”  
https://apps.who.int/iris/handle/10665/43522

• This study gives a synthesis of challenges to ARV adherence in 3 
African countries (Botswana, Tanzania, and Uganda) and offers 
recommendations for tackling them. It concludes that expanding 
and sustaining antiretroviral therapy (ART) coverage may require 
simplified HIV service delivery strategies that concomitantly 
reduce the burden of care on the health system and patients while 
ensuring optimal outcomes.

Denison JA, et al. 2015. “Incomplete adherence among 
treatment-experienced adults on antiretroviral therapy in 
Tanzania, Uganda, and Zambia,” AIDS 29(3): 361–371. 
doi: 10.1097/QAD.0000000000000543

• This study revealed that transport costs were the major challenge 
to adherence of ARVs among PLHIV. The study also recommended 
interventions to provide patients with an adequate supply of ART to 
minimize treatment interruptions during travel.
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Urassa DP, et al. 2018. “Antiretroviral therapy clinic 
attendance among children aged 0–14 years in Kahama 
district, Tanzania: A cross-sectional study,” Tanzania 
Journal of Health Research 20(1). doi: 10.4314/thrb.
v20i1.8

• This study reported that one-third of children aged 0–14 years 
attending CTC missed at least one clinic visit scheduled for their 
ART appointment and ARV refill. Lack of money for transport and 
children being tasked with other domestic activities were cited by 
caregivers as the most common reasons for missing appointments. 

Sinai, I. et al. 2019. “Adolescent HIV in Tanzania: Factors 
affecting viral load suppression and the transition to 
adult care.”  
http://www.healthpolicyplus.com/ns/pubs/13334-
13611_TanzaniaPediatricHIVReport.pdf 
Accessed 30 Aug 2019

• This study, which was conducted in mid-2018 in Iringa and Tabora, 
established that typically, adolescents visited the CTC on a monthly 
basis while adults attended CTC every two or three months for their 
ART refills.

• Policymakers raised concerns that the monthly refill time was not 
friendly for adolescents who were in boarding schools, as it was 
challenging for them to ask for permission from their schools every 
month, and many couldn’t afford traveling costs to the clinic on 
a monthly-basis (policymaker interviews included those based at 
NACP & TACAIDS in Dar).

Mutasa‐Apollo T, et al. 2017. “Effect of frequency of 
clinic visits and medication pick‐up on antiretroviral 
treatment outcomes: a systematic literature review and 
meta‐analysis,” Journal of the International AIDS Society 
20(Suppl 4): 21647. doi: 10.7448/IAS.20.5.21647

• This systematic review suggested that reduction of clinical visits 
(and likely ARVs pick-ups) may improve clinical outcomes, and 
that they are a viable option to relieve health systems and reduce 
burden of care for PLHIV.

Puttkammer, Nancy et al. 2018. “Multi-month scripting 
(MMS) and retention on HIV antiretroviral therapy in 
Haiti.”  
http://www.croiconference.org/sessions/multi-month-
scripting-mms-and-retention-hiv-antiretroviral-therapy-
haiti

• This study reported higher retention (80.8%) among patients with 
MMS (intervals of 71-100 days), and a lower retention (63.4%) 
among patients with intervals of 0-35 days. 

Attah, M. et al. 2018. “Multi-month scripting (MMS) for 
ARVs for people living with HIV (PLHIV) in Nigeria: Impact 
on high volume ART clinics.”   
https://www.ghsupplychain.org/sites/default/
files/2018-07/3.%20NigeriaARV-7-06-18.pdf.

• This project was done in Nigeria in 2017 within high volume ART 
clinics. It showed several positive impacts of MMD implementation 
both at facility and patient level. 

Kim, Maria H. et al. 2018. “Multi-month prescription of 
antiretroviral therapy among children and adolescents: 
Experiences from the Baylor International Pediatric AIDS 
Initiative in 6 African countries,” Journal of Acquired 
Immune Deficiency Syndromes 78 Suppl 2(Suppl 2): 
S71–S80. doi: 10.1097/QAI.0000000000001730

• This study was done in 6 African countries. It is the first study to 
examine the potential impact of MMD on clinical outcomes among 
children and adolescents living with HIV. It analyzed about 23,000 
children and adolescents from these countries to demonstrate 
the transition from MP to MMD. It provides evidence of ongoing 
favorable health outcomes in terms of mortality, retention, ART 
adherence, viral suppression, and immunologic status. 

Prust, M. L. et al. 2017. “Multi-month prescriptions, fast 
track refills, and community ART groups: results from 
a process evaluation in Malawi on using differentiated 
models of care to achieve national HIV treatment goals,” 
Journal of the International AIDS Society 20 (suppl 4): 
21650. doi: 10.7448/IAS.20.5.21650 

• This is the study done in Malawi. It evaluated different models of 
care (including MMD) to achieve national HIV goals. The report 
suggests that the MMD model reduces personnel costs by 
decreasing the number of facility visits for stable ART patients. 

PEPFAR. 2019. “Tanzania Country Operational Plan 
(COP) 2019 strategic direction summary, 10 May 2019.” 
https://www.state.gov/wp-content/uploads/2019/09/
Tanzania_COP19-Strategic-directional-Summary_public.
pdf

• The document states that as of December 2018, just over 30% 
of PLHIV were receiving scripts of at least 3 months. It states 
PEPFAR’s aims to rapidly accelerate multi-month scripting, 
same-day initiation, and IPT uptake at its 241 focus facilities that 
account for 50% of clients currently on treatment in Tanzania. 
The document further suggests that a change in GOT’s policy that 
would permit multi-month ARV dispensing and assisted self-testing 
at ADDOs would have immediate nationwide impact.
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APPENDIX 2: ALGORITHM FOR 
SCREENING FOR MMD ELIGIBILITY

Written algorithm adapted from multi-month scripting circular for selecting patients eligible for 
MMD during analysis.

 y Older than 5 years of age at end of ART initiation review period by subtracting date of birth 
from the date which the patient completed 6 months ART. 

 y Not pregnant during the review period by flagging any female patients who were reported to be 
pregnant during their ART initiation period.

 y Visit compliance/adherence during the first 6 months of treatment by counting the number 
of visits that occurred between the date a patient started ART and the end of their ART initiation 
period and flagging those as compliant if they had 4 or more visits on record during the 
recruitment window and received at least 150 ARV pills 

 y On 1st line regimen by flagging any patient’s record who reported a regimen that was not 1st 
line during any visit within the cohort recruitment review period, assuming missing regimen was 
1st line.

 y Good drug adherence by flagging any patient with a “good” or missing ARV adherence code 
variable (“arvadherencecode”) and checking to see that there were no “Poor” entries during any 
visit within the cohort recruitment review period, assuming missing was “good” adherence. 

 y Viral load < 1,000 copies/mL by flagging any patient who had a VL result above 1,000 copies/
mL during the cohort recruitment review window, assuming missing results were undetectable 
or the clinician felt they were successful at treatment. 
 � CD4 data are not available.

 y With no drugs side effects by relying the 1st line regimen indicator—assuming if there was a 
significant side-effect, the clinician would change the regimen to second line.

 y Not lost to follow-up by reviewing last reported visit date during the cohort recruitment review 
window, adding number of pills, and adding a grace period of 90 days, to calculate a LTFU date; 
if this date occurred before the end of the cohort recruitment window, the patient was flagged 
LTFU.
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APPENDIX 3: COSTING ANALYSIS

UNIT COSTS

The costing and modeling analyses rely on key assumptions that are explained in the following 
appendix. These include estimates of unit costs that were obtained from the previous (2016) 
HPP analysis (Forsythe et al. 2016), the cost analysis of treatment completed by the Government 
of Tanzania and CDC (Government of Tanzania and Kenya Ministry of Health 2016), data from 
Tanzania’s National Hospital Insurance Fund (NHIF 2019), and Tanzania’s HIV/AIDS Investment 
Case that was completed in 2019 (TACAIDS 2019). All cost figures were updated to 2017 US 
dollars using the World Bank’s GDP deflator.8 

Table 1 indicates the unit costs used in the analysis, as well as the source of that information. 

Table 1  Unit costs by item used
Item Unit cost (2017 USD) Source

Cost per clinical visit (new patients) $7.64 Government of Tanzania and 
Kenya Ministry of Health 2016

Cost per clinical visit $2.94 Government of Tanzania and 
Kenya Ministry of Health 2016

Cost per refill visit15F $0.62 Forsythe et al. 2016

Cost of ARVs/patient/year16F $95.00 TACAIDS 2019

Cost of other medications $3.30 NHIF 2019

Cost of CD4 test $8.93 NHIF 2019

Cost of creatinine test $2.20 NHIF 2019

Cost of clinical chemistry test $2.23 NHIF 2019

Cost of hematology test $3.60 NHIF 2019

Cost of viral load test $16.99 Forsythe et al. 2016

Cost of other supplies $1.26 Forsythe et al. 2016

Cost of capital equipment/visit $1.00 NHIF 2019

Cost of supplies & office equipment/visit $0.27 NHIF 2019

Cost of utilities and rent per visit $0.81 NHIF 2019

Training cost per patient per year $0.65 Government of Tanzania and 
Kenya Ministry of Health 2016

8 https://data.worldbank.org/indicator/NY.GDP.DEFL.ZS

https://data.worldbank.org/indicator/NY.GDP.DEFL.ZS
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VISITS PER PATIENT

Table 2 provides the number of visits required under each of the four scenarios for new, stable, 
and non-stable patients (in the case where patients are not differentiated and receiving monthly 
prescriptions, the number of visits for stable and nonstable patients is the same). As this table 
indicates, the number of clinical visits does not differ across the four scenarios for new or 
nonstable patients; it only differs for stable patients. 

Table 2  Number of visits per scenario
Differentiated

Monthly 
prescription

2-month 
prescription

3-month 
prescription

3-month 
prescription

+ 2 refill visits

New patients

Clinical visits/6 months 7 7 7 7

Stable patients

Clinical visits/yr 12 6 4 2

Refill visits/yr N/A N/A N/A 2

Nonstable patients

Clinical visits/yr 12 12 12 12

LEVEL OF EFFORT PER PATIENT

The amount of time required with each type of patient was modified to reflect differences in 
clinical time per patient per visit. In this case, the unit cost of a visit was reduced by 50 percent 
for those who are stable but increased by 2-fold for those who are nonstable and increased by 
50 percent for those who are new. This is designed to reflect the estimate that clinicians typically 
spend more time on those who are nonstable and new. 

LABORATORY TESTS BY PATIENT

As for laboratory tests, Table 3 provides a breakdown of the number of tests required for those 
who are receiving MP and for those who receive MMD. The MP scenario was based on the 
treatment regimen that existed after the introduction of DSDM but before MMD in Tanzania. 
Each MMD scenario then assumed that patients would receive a differentiated set of laboratory 
procedures that focused predominantly on those who were non-stable (all of the MMD scenarios 
assumed the same number of laboratory tests, regardless of the length of MMD). 
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Table 3  Number of tests performed
Differentiated MP and MMD

New patients 
(first 6 months)

Stable patients Nonstable patients

CD4 1 0 2
Creatinine test 1 1 1
Clinical chemistry 1 0 1
Hematology test 1 0 1
Viral load test 1 1 2

CALCULATION OF FULL-TIME EQUIVALENTS

In order to perform the calculations of human resources required, data from 422 EGPAF facilities 
were reviewed for the fiscal year ending in September 2017. Each of the facilities provided 
estimates of FTE currently being used for: clinical staff, managers, clinical support staff, social 
service workers, lay workers, and other. For the purpose of this analysis, we focused only on the 
data for clinical workers. 

Human resource data focused on all clinical staff, regardless of whether they were compensated 
by PEPFAR (the relevant PEPFAR MER indicator is HRH_Staff). The number of hours spent per 
patient was calculated by multiplying the FTE by the number of hours worked in a year (calculated 
to be 217 hours multiplied by 8 hours per day, or 1,736 hours per year) and divided by the 
number of patients on treatment at each facility in September 2017 ((HRH_Staff)*(1,736))/
TX_Curr. This calculation concluded that clinical staff members spent a median of 23.6 hours per 
patient per year, or 2 hours per patient per month. This amount includes not only direct contact 
with the patient, but all ART-related time spent by clinical staff members. 

In order to estimate how this time would be allocated between new, stable, and nonstable 
patients, it was assumed that stable patients would require half as much time as the average 
for all patients, while non-stable patients would require twice as much and new patients would 
require 1.5 times the average time for all patients. 

When calculating the human resources required, there was assumed to be no change in FTE 
required over time for nonstable and new patients, regardless of the length of MMD. The only 
difference would be incurred for stable patients, who would require less clinical time as they 
proceeded to a longer MMD. For example, a stable patient on 3-month MMD (4 clinical visits per 
year) would require 50 percent less clinical time than a patient on 2-month MMD (6 clinical visits 
per year).
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