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Abstract 

Background Sustainable Development Goal (SDG) indicator 3.b.3 monitors progress in medicines’ accessibility for 
adults and has significant limitations when applying to medicines for children. An adapted indicator methodology 
was developed to fill this gap, but no proof of its robustness exists. We provide this evidence through sensitivity 
analyses.

Methods Data on availability and prices of child medicines from ten historical datasets were combined to create 
datasets for analysis: Dataset 1 (medicines selected at random) and Dataset 2 (preference given to available medi‑
cines, to better capture affordability of medicines). A base case scenario and univariate sensitivity analyses were 
performed to test critical components of the methodology, including the new variable of number of units needed 
for treatment (NUNT), disease burden (DB) weighting, and the National Poverty Line (NPL) limits. Additional analyses 
were run on a continuously smaller basket of medicines to explore the minimum number of medicines required. 
Mean facility scores for access were calculated and compared.

Results The mean facility score for Dataset 1 and Dataset 2 within the base case scenario was 35.5% (range 
8.0–58.8%) and 76.3% (range 57.2–90.6%). Different NUNT scenarios led to limited variations in mean facility scores 
of + 0.1% and ‑0.2%, or differences of + 4.4% and ‑2.1% at the more critical NPL of $5.50 (Dataset 1). For Dataset 2, vari‑
ations to the NUNT generated differences of + 0.0% and ‑0.6%, at an NPL of $5.50 the differences were + 5.0 and ‑2.0%. 
Different approaches for weighting for DB induced considerable fluctuations of 9.0% and 11.2% respectively. Stable 
outcomes with less than 5% change in mean facility score were observed for a medicine basket down to 12 medi‑
cines. For smaller baskets, scores increased more rapidly with a widening range.

Conclusion This study has confirmed that the proposed adaptations to make SDG indicator 3.b.3 appropriate for 
children are robust, indicating that they could be an important addition to the official Global Indicator Framework. 
At least 12 child‑appropriate medicines should be surveyed to obtain meaningful outcomes. General concerns that 
remain about the weighting of medicines for DB and the NPL should be considered at the 2025 planned review of 
this framework.
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Introduction
Despite the considerable progress in child health that 
has been achieved in recent decades, high child mor-
bidity and mortality rates remain an urgent challenge 
globally [1]. Recent data suggests that more than 50 
countries worldwide will fail to meet the targets set 
under Sustainable Development Goal (SDG) 3.2 to end 
preventable deaths of children by 2030 [2]. Limited 
availability of affordable essential medicines for chil-
dren contributes to child mortality. To improve this 
outcome, access to these medicines has been recog-
nized as an important priority, outlined in SDG targets 
3.8 and 3.b [3]. Measurement and monitoring of access 
to medicines is an integral part of this, and will aid 
national and international policy-makers in directing 
their efforts and formulating effective policies.

The United Nations (UN) under the leadership of 
the World Health Organization (WHO) has developed 
SDG indicator 3.b.3 to track progress on access to 
medicines (Fig.  1) [4]. The novelty and significance of 
this indicator versus established methods for measur-
ing access to medicines (e.g. the WHO/Health Action 
International (HAI) methodology) lies in the combined 
analysis of two crucial dimensions of access: availabil-
ity and affordability. Indicator 3.b.3 has been part of 
the official Global Indicator Framework since 2017 and 
was re-classified in 2018 as a Tier II indicator, which 
means that the indicator is conceptually clear and has 
an established methodology, but data are not regularly 
produced by countries [5, 6].

Although access to medicines for children has 
recently been reported on in the context of the SDG 
3 targets, the methodology as developed for indica-
tor 3.b.3 was not employed [7]. This may be explained 
by the unfitness of this indicator for measuring access 
to child medicines, since it fails to address the unique 
requirements of children. Specifically, the indicator 
chiefly targets typical adult diseases such as type II dia-
betes and cardiovascular diseases, it fails to consider 
age-appropriate formulations, and the methodology 
depends on defined daily dosages (DDDs) to express 
affordability, which applies to adults only [8]. To 
address this gap and enable the measuring of access to 
child medicines, a conceptual methodology was devel-
oped based on the principles embedded in the existing 
SDG Indicator 3.b.3 [9]. Although proof-of concept for 
this adapted methodology was provided by applying the 
method to three historical datasets, the robustness of 
the adapted indicator could not be established in this 
pilot due to a lack of data on pediatric medicines in 
these datasets.

Before the child methodology can be applied on a 
larger scale, several validation steps must be undertaken 

to ensure the robustness of the methodology. This is of 
particular importance for the NUNT (i.e. Number of 
Units Needed for Treatment), a novel parameter that 
was introduced in the adapted methodology to substitute 
DDDs in the calculation of affordability of medicines and 
incorporates the dosages required by children of different 
ages. In addition to this, sensitivity analyses should reveal 
how many child medicines need to be surveyed for a reli-
able measure of access.

Besides these validation steps, questions on the gen-
eral framework of the indicator that were raised in previ-
ous research also call for further study [9]. These include 
concerns about the weighting for regional disease bur-
den (DB) parameter (see Fig.  1). This step was inserted 
when developing indicator 3.b.3 to increase the specific-
ity of a global basket of medicines to a national context. 
However, there are concerns that the current weight-
ing approach has introduced disproportionality due to 
1) higher proportional contribution for indications for 
which there are multiple medicines in the basket and 
2) antibacterial medicines that are weighted for indica-
tions for which they are not used. Other questions raised 
pertained to expressing affordability as a function of the 
National Poverty Line (NPL) in addition to the Lowest 
Paid unskilled Government Worker (LPGW) wage.

The aim of the present study is to determine the 
robustness of the adapted SDG indicator 3.b.3 method-
ology for children and to address remaining concerns 
through sensitivity analyses. This will not only help vali-
date the adapted methodology for children but will also 
contribute to our understanding of the main SDG indica-
tor 3.b.3.

Methods
To make indicator 3.b.3 appropriate for children, adap-
tations to the methodology presented in Fig.  1 encom-
passed 1) the selection of two new baskets of medicines 
for prevalent child diseases – including age-appropriate 
strengths and formulations for young children aged 
1  month to 5  years and for school-aged children aged 
5–12 years – and 2) the establishment of the NUNT [4]. 
A third adaptation tested in this proof-of-concept study 
pertained to the weighting for DB. Global Health Esti-
mates (GHE) code 370 (for ’other infectious diseases’) 
was used instead of code 20 (for ‘infectious and parasitic 
diseases’) for antibacterial medicines, because the latter 
code encompasses diseases such as hepatitis for which 
these medicines are not used. A detailed description 
of the adapted indicator methodology can be found in 
Annex 1, including the core set of medicines for children 
1–59  months that should be used in the calculation of 
indicator 3.b.3 (Table S1).
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Fig. 1 Critical steps in calculating access to medicines with SDG indicator 3.b.3. Adapted from United Nations [4]
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Data selection
The present study focused on children aged one month to 
five years. To secure sufficient availability and price data 
on eligible medicines for this age group for conducting 
meaningful sensitivity analyses, ten historical WHO/HAI 
datasets from eight countries (Bolivia (2008), Burundi 
(2013), China (2012), Haiti (2011), Kyrgyzstan (2010, 
2015), Mongolia (2004), Sudan (2012, 2013), Tanzania 
(2012)) were combined into a single database [10]. Data 
on eligible medicines (i.e. those listed in Table S1) from 
the different datasets were pooled to constitute 25 hypo-
thetical facilities. In the pooling process, facilities from 
different datasets were matched to each other on sector 
and level of care as closely as possible. The resulting 25 
hypothetical facilities each contained data on a range of 
eligible child formulations within the same therapeutic 
class, and often included duplicates of formulations due 
to the pooling of data from multiple countries. All data 
were corrected for inflation using the Consumer Price 
Index (CPI) and purchasing power parity (PPP) [11, 12].

From the resultant database, two distinct datasets were 
extracted. For Dataset 1, one medicine formulation per 
therapeutic class was extracted at random if medicines 
were interchangeable, irrespective of whether availability 
or price information was complete. In case of duplicates, 
data from one country was selected at random. In the 
extraction process for a second dataset (Dataset 2), a pur-
poseful sampling strategy giving preference to medicines 
with data on price (i.e. medicines that had been available) 
was used. This second approach was chosen, because we 
hypothesized that it enabled more thorough analysis of 
the affordability dimension of the methodology. Each of 
the two datasets was composed of data on 19 medicines 
across 25 health facilities.

Additional data sources
Calculation of the SDG 3.b.3 indicator for children also 
requires data on the NUNT, NPLs, the LPGW wage and 
DB. The NUNT was predetermined for all medicine 
formulations in the basket and is based on the recom-
mended dose and duration of treatment for an average 
child within the age group (Annex 2). To investigate the 
robustness of this single parameter as a way to represent 
an entire age group, a minimum and maximum NUNT 
were also established.

NPL values for each of the eight countries that the 
datasets originated from proved difficult to obtain as 
these were not readily available in the public domain 
(and may not exist for some countries), so international 
reference poverty lines were used instead. As the data 
originated from countries with different income levels, 
three international reference values of $1.90/day (for low-
income countries), $3.20/day (for lower-middle income 

countries) and $5.50/day (for upper-middle income 
countries) were used to avoid misrepresentation [13]. We 
calculated a single (average) value for the LPGW wage, 
based on local LPGW wages as reported in the ten origi-
nal datasets. These were corrected for CPI and PPP and 
averaged to $5.94/day (range $1.72–9.60) [11, 12].

Data on DB were extracted from the GHEs according 
to the codes as indicated in the predetermined basket of 
medicines (see Table S1 in Annex 1) [14].

Sensitivity analyses
To evaluate the robustness of the indicator methodology, 
we ran several scenarios with different input parameters 
to investigate the degree of variation in the outcomes. 
These sensitivity analyses targeted steps 1, 3 and 4 of 
the calculations as outlined in Fig. 2. It is through these 
respective steps that methodological choices could affect 
the outcomes, whereas steps 2, 5 and 6 are solely deter-
mined by the pattern of the underlying data. An over-
view of the various scenarios that were run is provided 
in Table 1.

For the base case scenario (scenario A), standard 
NUNT values, an NPL of $1.90 and DB weights based on 
GHE code 370 (plus additional disease-specific codes, see 
Annex 1) for antibacterial medicines were used. Across 
scenarios B to D, different approaches for calculating 
relative DB weights were tested (step 4 in Fig. 2). Propor-
tional weights assigned across scenarios A-E are provided 
in Table  2. The influence of variations to the NPL, the 
NUNT or both were explored in scenarios F-K (step 3 in 
Fig. 2).

Scenarios A-K were repeated for Dataset 1 and Dataset 
2. The mean and range of the facility scores and the SDG 
3.b.3. indicator scores were calculated for all scenarios. 
To increase our understanding of how the affordability 
dimension responds to changes in the NPL and NUNT, 
accessibility of individual medicines was compared 
across scenarios A and G to K. Expected results of sce-
narios on affordability and facility scores are provided in 
Table 1.

To determine the smallest number of medicines that 
must be surveyed to obtain a stable outcome for the indi-
cator (step 1 in Fig. 2), scenario A was applied to a con-
tinuously smaller basket of medicines. For this analysis, 
a random medicine was removed from the basket at each 
repetition and the mean, SD and range of facility scores 
and the SDG 3.b.3 score were calculated. This analysis 
was performed for Dataset 1 only.

Results
General characteristics of Dataset 1 and Dataset 2 can be 
found in Annex 3. For Dataset 1, the mean facility score 
of the base case scenario was 35.5%, with a SDG 3.b.3. 
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score of 0%. For Dataset 2, both the mean facility score 
(76.3%) and SDG 3.b.3 score (40%) were considerably 
higher. The higher scores in Dataset 2 were the result of 
an increased number of medicines that were available in 
this dataset due to the purposeful sampling strategy as 
described earlier.

Figure 3a (Dataset 1) and b (Dataset 2) show the mean 
and range of the facility scores across scenarios B-K rel-
ative to the base case scenarios (A) (see also Annex 4). 
The ranges of facility scores in Dataset 1 were somewhat 
larger than those for Dataset 2, again the result of the 
sampling strategy.

Weighting for burden of disease
The different weighting approaches resulted in a 9% and 
11% difference in mean facility scores between scenarios 
for Dataset 1 and Dataset 2, respectively. These varia-
tions also had considerable effects on the minimum and 
especially the maximum scores observed, with changes of 
more than 10% in facility scores for individual facilities 
(see scenarios B-E in Fig. 3).

The national poverty line
Increasing the NPL from $1.90 to $3.20 led to almost 
equal results, but a further increase to $5.50 induced an 

Fig. 2 Matrix of weighted access to medicines in (adapted) SDG indicator 3.b.3. The weighted access equals the facility score.  M1‑4 = medicine 1–4, 
 w1‑4 = weight 1–4

Table 1 Overview of parameters and variations across scenarios

DB Disease Burden, NA Not available, NPL National Poverty Line, NUNT Number of Units Needed for Treatment, GHE Global Health Estimates
a Scenario C is equivalent to the weighing system used in the main SDG indicator 3.b.3 methodology
b No DB weighting translates to equal weights for all medicines
c Effect (increase/decrease) depends on patterns in underlying data, e.g. which medicines are accessible
d Expected to increase compared to scenario G
e Expected to decrease compared to scenario G

Expected effect compared to base case

Scenario DB NPL NUNT on affordability on facility scores

A (base case) GHE code 370 for antibacterials; DB of medicines used for the 
same disease counted multiple times

$1.90 Standard NA NA

B GHE code 370 for antibacterials; DB of medicines used for the 
same disease divided by number of medicines

$1.90 Standard No effect Variablec

Ca GHE code 20 for antibacterials; DB of medicines used for the 
same disease counted multiple times

$1.90 Standard No effect Variablec

D GHE code 20 for antibacterials; DB of medicines used for the 
same disease divided by number of medicines

$1.90 Standard No effect Variablec

Eb No DB weighting applied $1.90 Standard No effect Variablec

F As scenario A $3.20 Standard Decrease Decrease

G As scenario A $5.50 Standard Decrease Decrease

H As scenario A $1.90 Minimum Increase Increase

I As scenario A $1.90 Maximum Decrease Decrease

J As scenario A $5.50 Minimum Decreased Decreased

K As scenario A $5.50 Maximum Decreasee Decreasee
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expected decline of 6.5% and 8.6% in mean facility scores 
for Dataset 1 and Dataset 2, respectively. Despite the only 
$0.54 remaining difference between NPL and LPGW 
wage in the latter case, the majority of medicines that 
were available also remained affordable (see Fig. 4).

The number of units needed for treatment
The mean facility scores remained stable within Data-
set 1 while the NUNT was varied in scenarios H and I 
(+ 0.1% and -0.2%), whereas differences of + 4.4% and 
-2.1% were observed between scenarios G and J or K at 
the more critical NPL of $5.50. Results were comparable 
for Dataset 2 (+ 0.0% (H vs. A), -0.6% (I vs. A), + 5.0 (J vs. 
G), -2.0% (K vs. G)). When examining the effects at the 
individual medicine level, the effects of changes in the 
NUNT can be seen in more detail (Fig. 4, Annex 5). At 
the poverty line of $1.90, virtually all medicines that were 
available were also affordable, whichever NUNT used. 
At the poverty line of $5.50, as expected more medicines 
were unaffordable, but changes to the NUNT still had 
limited impact. The most considerable changes were in 
the (un)affordability of ceftriaxone injections and par-
acetamol suspensions, which were also associated with a 
wide range in NUNT values (Annex 2).

Size of the medicine basket
Figure 5 shows the mean, SD and range of facility scores 
and the SDG 3.b.3 scores of a continuously reducing bas-
ket size (see also Annex 6). With a decreasing number of 
medicines in the basket, scores became increasingly more 
unstable. Less than 5% change in mean facility score was 
observed for baskets with at least 12 medicines. For bas-
kets smaller than 12 medicines, mean facility scores 
increased more rapidly before dropping greatly and the 
range of scores widened further. This generated mostly 
moderate changes in the SDG 3.b.3 scores.

Discussion
An adapted SDG indicator 3.b.3 methodology was 
developed to enable measuring of access to child medi-
cines, but proof of its robustness had not yet been 
provided. With this study we aimed to provide this evi-
dence through sensitivity analyses. These analyses have 
confirmed that the NUNT behaves as predicted, caus-
ing minimal to more modest variation in mean facility 
scores when a more critical value of the poverty line 
(i.e. NPL of $5.50) was used. Analyses have also dem-
onstrated that stable results are obtained for medicine 
baskets of at least 12 child-appropriate medicines. 

Table 2 Proportional weights (%) assigned to medicines in different burden of disease scenarios

A = base case scenario, using GHE code 370 as a proxy for infectious diseases. B = GHE code 370, and the burden of a disease is divided over all medicines for treating 
that specific disease. C = GHE code 20 (original methodology). D = GHE code 20, and the burden of a disease is divided over all medicines for treating that specific 
disease. E = no DB weighting (e.g. equal weights for all medicines)

Medicine Scenario A (base case) B C D E
code 370; DB  
multiplied

code 370; DB  
divided

code 20; DB  
multiplied

code 20; DB  
divided

No weighting

Oral rehydration salts 8.5 12.1 3.9 5.6 5.3

Zinc sulphate 8.5 12.1 3.9 5.6 5.3

Phenytoin 0.3 0.3 0.1 0.1 5.3

Valproic acid 0.3 0.3 0.1 0.1 5.3

Diazepam 0.3 0.3 0.1 0.1 5.3

Ferrous salt 0.8 1.1 0.4 0.5 5.3

Mebendazole 0.8 1.1 0.4 0.5 5.3

Artemether + lumefantrine 6.2 8.8 2.9 4.1 5.3

Vitamin A 1.8 5.3 0.9 2.5 5.3

Paracetamol 4.5 4.0 4.5 3.3 5.3

Morphine 4.5 4.0 4.5 3.3 5.3

Ibuprofen 4.5 4.0 4.5 3.3 5.3

Amoxicillin 13.4 9.6 12.4 8.8 5.3

Ampicillin 13.4 9.6 12.4 8.8 5.3

Benzylpenicillin 13.4 9.6 12.4 8.8 5.3

Gentamicin 13.4 9.6 12.4 8.8 5.3

Ceftriaxone 2.7 3.9 12.0 17.7 5.3

Cefotaxime 2.7 3.9 12.0 17.7 5.3

Procaine benzylpenicillin 0.2 0.5 0.1 0.3 5.3

Total 100% 100% 100% 100% 100%
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Conversely, different proportional weights based on DB 
and higher NPL values were associated with consider-
able variation in facility scores.

Although there is no agreement on what degree of vari-
ation in facility scores should be considered relevant, we 
consider a difference in mean facility scores of less than 
5% of limited influence. With that in mind, we consider 
the NUNT to be a reliable substitute for DDDs in this 
methodology. The comparable results in Dataset 1 versus 
Dataset 2 provide further evidence to the robustness of 
this parameter. Additionally, these results indicate that 
a single NUNT value can sufficiently represent use of 
a medicine in an entire age group of one month to five 
years. This is a crucial finding, because this indicator was 
designed to be inclusive of those not covered by the origi-
nal indicator.

Repeated analyses on a continuously smaller number 
of medicines in the basket have demonstrated that there 
was limited variability in all outcomes when a basket of 

between 12 and 19 child medicines was used. Baskets 
smaller than 12 medicines led to increasingly diverging 
outcomes. Although the impact on the SDG 3.b.3 scores 
was still limited, larger fluctuations in SDG scores may 
be expected when the mean facility score (now 35.5%) 
is closer to the critical WHO threshold of 80% used as 
a reference in this methodology. The limited number of 
medicines in the basket could then result in more health 
facilities being falsely classified as (not) providing avail-
able and affordable medicines, since individual facility 
scores are more likely to end up just under or above the 
80% threshold. We thus recommend that at least 12 med-
icines are used to determine access to medicines for chil-
dren, although an even larger number of medicines will 
provide a more comprehensive picture.

In Scenario C – the weighting approach as used in the 
original methodology – the use of antibacterial medi-
cines is exaggerated through the use of GHE code 20 in 
calculating their proportional weight. GHE code 20 is 

Fig. 3 Mean, minimum and maximum facility scores of scenarios A‑K. A = Dataset 1, B = Dataset 2. DB = Disease Burden; GHE = Global Health 
Estimates; NPL = National Poverty Line; NUNT = Number of Units Needed for Treatment
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an overarching code used to represent all infectious and 
parasitic diseases, of which many are not treated with 
antibacterial medicines. With individual weights of 12.4% 
or 12.0%, this resulted in antibacterial medicines together 
accounting for 73.6% of the weighted access scores in this 
scenario. Medicines for pain and palliative care repre-
sented another 13.5%. If these nine medicines were avail-
able and affordable in a facility, it would be considered 
to provide accessible medicines, regardless of the status 
of the other ten medicines. In contrast, one can almost 
certainly not score well on this indicator if one does not 

meet the standards for these nine medicines. These anal-
yses thus reveal that the scoring system that is currently 
part of the original SDG 3.b.3 indicator methodology is 
highly disproportionate towards antibacterial medicines 
and overstates their importance.

This study included several alternative weighting 
approaches that were designed to minimize this dispro-
portionality (scenarios A-D). The different approaches 
led to substantial differences in weights assigned between 
medicines and radical shifts between scenarios for indi-
vidual medicines. Each tested alternative thus also 

Fig. 4 Availability and affordability of individual medicines for scenarios A and H–K for Dataset 1. NPL = National Poverty Line; NUNT = Number of 
Units Needed for Treatment; ORS = Oral Rehydration Salts
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seemed to lead to disproportionate weights (i.e. no longer 
reflecting the actual DB). Therefore, we propose that 
the weighting for DB is taken out of the methodology. 
Instead, all medicines should be given an equal weight in 
the calculations (i.e. scenario E).

Besides disproportionality, there are other arguments 
to support this recommendation. Primarily, all medi-
cines that are part of the core sets are essential and should 
thus always be available and affordable. Additionally, the 
weighting procedure was designed to capture the demand 
for medicines, yet it fails to include the volume of medi-
cines needed to meet this demand. In this methodol-
ogy, availability is a binary variable and not a continuous 
measure. Without quantitative availability data, demand 
appears to be a rather empty element. A strong argument 
advocating in favor of weighting for DB is that the core set 
includes medicines for diseases such as malaria, tubercu-
losis and HIV/AIDS. The DB for these diseases may be 
negligible in some countries. However, the medicine bas-
ket is not fixed and already allows for some flexibility. If a 
disease is not prevalent in a country, a country may decide 
not to survey these medicines. Finally, the methodology 
was designed for countries to apply independently, and 
its ease of use is thus an important factor. Removing this 
step from the equation will simplify its use and interpreta-
tion of the results, which we have experienced to be much 
needed. Of note, although the indicator currently pro-
vides no opportunities for adding medicines to the basket 
that are of local importance when reporting to the UN – 
to maintain global comparability – additional medicines 
may be added when this methodology is used to inform 
policy-making at a national or regional level.

Our results confirm that a higher value of the NPL – 
or in other words a smaller difference between the NPL 
and daily LPGW wage – led to reduced facility scores. 
Although international reference poverty lines were used 
in the present study as a proxy for the NPL, it does indi-
cate a potential problem with the expression of afford-
ability as a function of these parameters. We experienced 
first-hand that it is difficult to obtain NPL values for all 
countries. Values that were successfully identified were 
often not from the same year as the survey data, requir-
ing additional corrections. This may be acceptable when 
the NPL is only a few years older, use of increasingly out-
dated NPL values risks severely skewed results. These 
problems may, however, be irrelevant to governments 
that have access to country data not publicly available. 
Notably, we also encountered an NPL that was higher 
than the LPGW wage (e.g. Kyrgyzstan), which would 
make all medicines unaffordable unless provided for free. 
Although this could be a testimony to reality, the use of 
the NPL in this indicator introduces additional uncer-
tainties to those that already exist regarding the LPGW 
wage [15]. Another, more fundamental concern about the 
definition of affordability as used in this indicator is that 
it fails to consider that children do not have their own 
income and depend upon a caregiver for buying medi-
cines. Methods that have been used previously to express 
affordability (e.g. number of days wages of the lowest-
paid government worker that is needed to purchase a 
medicine) present the same challenge in children. The 
validity of the present and other methods of expressing 
affordability in reporting on access for children should be 
subject of future research [16].

Fig. 5 Facility scores and SDG 3.b.3 scores of an in size reducing basket. SDG = Sustainable Development Goal
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Our findings show that the proposed child-specific 
indicator should be considered as a standard addition to 
the original 3.b.3 indicator in the Global Indicator Frame-
work for tracking progress in the SDGs [5]. The issues 
encountered in calculating the adapted indicator are also 
strong predictors for similar problems in the original 
SDG 3.b.3 methodology as both rely on the same frame-
work. With that, the proposed dropping of the weighting 
step should also be considered for the original indicator 
at the planned review round of the indicator framework 
in 2025 [17]. Until then, the same approach for weighting 
for DB should be used across countries and years to at 
least ensure comparability of results.

An important strength of this study is the pool-
ing of data from historical datasets collected in dif-
ferent countries and years to obtain data on a range 
of medicines. This enabled us to perform a variety of 
sensitivity analyses on distinct aspects of the meth-
odology, some of which would not have been possi-
ble otherwise. Although the datasets used were dated, 
this did not pose a limitation as it did not hinder us 
in our primary aim of determining the robustness of 
this methodology. A second dataset made it possible 
not only to confirm the results on different data, but 
also to gain additional insight into the effects of the 
affordability dimension. This is highly relevant, as the 
affordability of a medicine depends upon a large num-
ber of input variables. Although a valuable strength of 
the study, the pooling of data is also associated with 
several limitations. First, we were restricted to the use 
of estimates for some of the major input variables such 
as the LPGW wage and the NPL. Additionally, the 
pooling process of data from different years and coun-
tries required several correction and extraction steps 
that may have compromised the representability of 
the data. Nonetheless, the availability and affordabil-
ity of medicines as observed in the present study are in 
line with the results of the proof-of-concept study and 
a recent systematic review [9, 18]. Finally, no strong 
conclusions about the type of medicines that are (un)
affordable can be drawn as this exercise was strictly 
hypothetical.

Conclusions

Including a child appropriate SDG indicator 3.b.3 in the 
official Global Indicator Framework is instrumental in 
improving access to medicines for this often neglected 
group. This study has confirmed that using the NUNT 
to express affordability for children instead of DDDs pro-
vides reliable outcomes, corroborating that the elements 
that were changed to make the indicator appropriate for 

children are robust, whilst some of the underlying princi-
ples of indicator 3.b.3 are problematic. Given its dispro-
portionate effects, the dropping of DB from the equation 
should strongly be considered at the 2025 planned review 
of the indicator framework. Furthermore, these analyses 
have reinforced the need for the development of methods 
to measure affordability that could substitute the current 
calculations based on an NPL and the LPGW wage given 
their limitations.
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