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Abstract: International antimicrobial resistance (AMR) monitoring relies on the
unverified Tracking AMR Country Self-Assessment Survey (TrACSS). Whether its
ratings provide equivalent information across settings remains unclear. This cross-
sectional analysis examined correspondence between self-rated surveillance capacity
and laboratory capabilities in the 2025 public dataset, by WHO region and income. For
182 countries answering surveillance item 3.5, a corroboration score (0-4)
incorporated reference-laboratory susceptibility testing for 12 priority bacteria,
standardized testing guidelines and external quality assurance beyond reference
laboratories, and reporting a laboratory count. Associations were assessed using
Spearman correlations. Mean corroboration increased from 1.50 at rating A to 3.43 at
rating D (overall p = 0.43; 95% Cl 0.29-0.55; p < 0.001). Regional correlations ranged
from 0.67 in the Eastern Mediterranean to 0.20 in the Western Pacific; confidence
intervals excluded zero in three regions but included zero in Europe and the Western
Pacific. Mean corroboration did not differ significantly between regions (Kruskal—
Wallis p = 0.80). Across six regions, correlation strength was inversely rank-ordered
with corroboration among low self-raters (p = -1.00; exact p = 0.003), consistent with
ceiling effects. Among 107 countries claiming standardized national surveillance, 68
(63.6%) reported action plans at best partially implemented. Laboratory-count non-
reporting increased with income, from 7.4% to 27.8% (trend p = 0.035). Self-ratings
showed moderate overall correspondence with laboratory capabilities reported by the
same respondents, with regional variation. These findings support reporting
corroboration alongside ratings and caution against assuming equivalent
measurement performance across settings; they do not constitute independent
validation of national capacity.
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Corroboration of Reported Antimicrobial Resistance Surveillance Capacity Across 182 Countries. Electron J Med Res. 2026.
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Introduction

The Tracking AMR Country Self-Assessment Survey is
the principal instrument through which the
international community observes national progress
against antimicrobial resistance. Administered annually
by the Quadripartite organizations and completed by

each country's national AMR focal point, it supplies the
indicators of the monitoring and evaluation framework
of the Global Action Plan on AMR, and the 2024 United
Nations General Assembly political declaration sets a
target that 95% of countries respond each year [1]. The
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ninth round, conducted in 2025, received 184 country
responses [2].

Two substantial analyses published in 2026 built
upon these data. Chen and colleagues constructed a
One Health governance index across 193 countries and
found that implementation lagged behind policy design
[3]. Drake and colleagues examined surveillance
governance across two survey rounds and assessed the
effect of a major donor programme. Both noted the
instrument's dependence on self-report, and Drake and
colleagues recorded that "no effort was made to
triangulate or otherwise validate TrACSS data as part of
the analysis," identifying external triangulation as a task
for others [4-6].

Validation is usually framed as a single question: are
the responses accurate? That framing may be the
wrong one. A self-assessment can be informative in one
setting and uninformative in another without any
country misreporting, because the information a rating
conveys depends on how much variation there is to
convey [7, 8]. Where national capacity differs widely
between countries, a rating that tracks capacity is highly
informative. Where capacity is uniformly adequate, the
same rating distinguishes little, and the residual
variation it captures may be stylistic rather than
substantive [9, 10].

This distinction matters for how TrACSS is used.
Regional comparisons, donor targeting and global
progress narratives all treat the ratings as
commensurable across settings. If their information
content varies systematically, then the same numerical
difference means different things in different places,
and some comparisons that appear straightforward are
not [4, 11]. We therefore asked three questions of the
complete 2025 round. First, does a country's self-rated
national AMR surveillance capacity correspond to the
laboratory capacity that country separately reports?
Second, does the strength of that correspondence vary
by region and by income group? Third, if it varies, what
accounts for the variation? The analysis deliberately
stays inside the dataset: it tests internal corroboration
rather than external accuracy, which is a weaker test
but one that requires no additional data and that no
prior study has performed.

Methods

Design and data

Cross-sectional analysis of the TrACSS 2025 public data
export, released on 1 September 2025 and covering the
ninth survey round. The export contains 184 country
records across 248 variables. The questionnaire was

issued on 15 April 2025 with a deadline of 15 June 2025
and requests a single consolidated national response
coordinated by the national AMR focal point. Ethical
approval was not required: the data are publicly
released, aggregated to country level, and contain no
personal information.

Self-rated surveillance capacity

The exposure was item 3.5, national surveillance
system for antimicrobial resistance (AMR) in humans,
rated A to E. A denotes no capacity to generate or
report AMR data; B, local collection without necessarily
using a standardised approach; C, national collection
without necessarily using a standardised approach; D, a
standardised national system with a national
coordinating centre collecting data on common
bacterial infections in hospitalised and community
patients; and E, as D with additional linkage to
antimicrobial consumption or use data. Ratings of D or
E assert a standardised, nationally coordinated system.
Of the 184 responding countries, 182 answered this
item and constitute the analysis population.

Corroboration score

Four further items, answered by the same respondent,
were specified in advance as the minimum laboratory
substrate implied by a standardised national
surveillance system. One point was assigned for each of
the following: a national bacteriology or AMR reference
laboratory performing susceptibility testing for all 12
listed priority bacteria (item 3.7); standardised
susceptibility testing guidelines in use by at least some
clinical laboratories rather than the reference
laboratory alone (item 3.11); an external quality
assurance programme extending beyond the national
reference laboratory (item 3.12); and a reported
numerical count of public-sector laboratories
performing culture and susceptibility testing (item 3.6).

The fourth item measures reporting rather than
capacity, and is included deliberately. A country
operating a coordinated national surveillance system
should be able to state how many laboratories
contribute to it; a blank response is therefore treated as
a failure of corroboration rather than as missing data to
be imputed. Scores range from 0 to 4.

Analysis

The association between self-rating, treated as an
ordinal variable from 1 to 5, and corroboration score
was assessed by Spearman rank correlation, computed
overall and within each WHO region. Confidence
intervals were derived by Fisher z transformation with
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the standard error 1.06/V(n-3) appropriate to
Spearman coefficients. Differences in corroboration
score across regions and across World Bank income
groups were tested by Kruskal-Wallis analysis of
variance. The relationship between regional correlation
strength and regional baseline capacity was assessed by
Spearman correlation across the six regions, with
significance determined by exact permutation over all
720 orderings rather than an asymptotic
approximation, given the small number of units.

Secondary comparisons used item 2.3.a, country
progress with development of a national action plan on
AMR, on the same five-point scale, together with item
2.29, whether an integrated AMR surveillance system
has been established. Analyses used Python 3.13 with
SciPy 1.18. The extraction script and coded dataset are
supplied so that every value reported here can be
reproduced from the published export.

Results

Corroboration rises with self-rating

Across all 182 countries, mean corroboration rose
monotonically with self-rated capacity, from 1.50
among the eight countries rating A to 3.02 at Cand 3.43
at D. The overall association was moderate and clearly
non-zero (Spearman p = 0.43, 95% Cl 0.29 to 0.55; p <
0.001). Respondents are therefore not answering
arbitrarily: on average, countries claiming more also
report more of the laboratory infrastructure that such
claims require. Results by rating level are given in Table
1.

One departure from monotonicity is notable.
Countries rating E, the highest available rating,
recorded a mean corroboration of 3.41, marginally
below the 3.43 of those rating D. The top of the scale
does not distinguish itself from the rung below on any

of the four laboratory criteria, which is the first
indication of a ceiling.

The association varies by region

Disaggregated by WHO region, the association ranged
more than threefold. It was strongest in the Eastern
Mediterranean Region (p = 0.67, 95% Cl 0.28 to 0.87; p
= 0.002), followed by the Americas (p = 0.64, 0.36 to
0.81; p < 0.001) and Africa (p = 0.50, 0.23 to 0.70; p <
0.001). In Europe (p=0.22,-0.09 t0 0.49; p=0.136) and
the Western Pacific Region (p = 0.20, -0.22 to 0.56; p =
0.321) the confidence interval included zero. The South-
East Asia Region produced a point estimate of 0.57 but
with only nine responding countries the interval was
wide and included zero. Regional results are shown in
Figure 1 and Table 2.

Europe and the Western Pacific contributed 48 and
26 countries respectively, so their null results are not
simply a matter of power. In those two regions,
knowing a country's self-rating conveys essentially
nothing about whether its own reported laboratory
capacity supports that rating.

The variation is not a difference in capacity

An obvious explanation would be that corroboration is
simply higher in some regions than others. It is not.
Mean corroboration score did not differ significantly
across the six regions (Kruskal-Wallis H=2.32, p = 0.80),
and the regional means clustered narrowly. Nor was
income group decisive: mean corroboration was 3.37 in
high-income, 2.90 in upper-middle-income, 3.22 in
lower-middle-income and 2.93 in low-income
countries, a pattern that is neither monotonic nor
statistically significant (H = 6.44, p = 0.092).

What differs is not the level of corroboration but the
extent to which the self-rating tracks it.

Table 1. Corroboration of self-rated national AMR surveillance capacity, 182 responding countries, 2025.

Self-rating on item 3.5 Countries (n) Mean criteria met Met all four, n (%)
A — no capacity 8 1.50 0 (0%)
B — local collection 24 2.50 3(12%)
C — national, not standardised 43 3.02 11 (26%)
D — standardised national system 90 3.43 48 (53%)
E — as D, plus consumption linkage 17 3.41 8 (47%)
All countries 182 3.13 70 (38%)

Criteria met counts the four corroborating items defined in the Methods, each reported by the same respondent. Corroboration rises
monotonically from rating A to rating D but does not increase further at rating E. Source: TrACSS 2025 data export.
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All regions & n=182  +0.43 p <0.001

The self-rating is informative in some regions and not in others

The association is significant in the Eastern Mediterranean, the Americas and Africa. It is not significant in Europe or the Western Pacific,

where sample sizes are adequate, nor in South-East Asia, where only nine countries responded and the estimate is imprecise

Mean corroboration itself does not differ across regions (Kruskal-Wallis H = 2.32, p = 0.80), so this is not a difference in capacity.

Figure 1. Association between self-rated surveillance capacity and its corroboration, by WHO region. Spearman
rank correlation between a country's self-rating on TrACSS item 3.5 and the number of corroborating criteria met,
with 95% confidence intervals. The association is significant in the Eastern Mediterranean, the Americas and
Africa; the confidence interval includes zero in Europe and the Western Pacific, where sample sizes are adequate,
and in South-East Asia, where only nine countries responded. Mean corroboration does not differ across regions
(Kruskal-Wallis H = 2.32, p = 0.80). Source: TrACSS 2025 data export, WHO/FAO/UNEP/WOAH.

Table 2. Association between self-rated surveillance capacity and corroboration, by WHO region.

. Respondin Rating D or Mean Mean
WHO region cozntriesg E, ng(%) Spearman p (35% Cl) P criteria, A-C | criteria, D-E Gap
Fastern 19 14(73.7%) | +0.67 (+0.28t0+0.87) | 0.002 1.60 3.50 +1.90
Mediterranean
Americas 33 17 (51.5%) +0.64 (+0.36 to +0.81) | <0.001 2.44 3.53 +1.09
South-East Asia 9 6 (66.7%) +0.57 (-0.20 to +0.90) 0.111 2.67 3.50 +0.83
Africa 47 24 (51.1%) | +0.50 (+0.23to +0.70) | <0.001 2.74 3.38 +0.64
Europe 48 32 (66.7%) | +0.22(-0.09 to+0.49) | 0.136 2.94 3.38 +0.44
Western Pacific 26 14 (53.8%) +0.20 (-0.22 to +0.56) 0.321 3.08 3.43 +0.35
All regions 182 107 (58.8%) +0.43 (+0.29 to +0.55) <0.001 2.69 3.43 +0.74

Spearman rank correlation between self-rating on item 3.5 (treated as ordinal, 1 to 5) and corroboration score (0 to 4). Confidence intervals
by Fisher z transformation. Gap is the difference in mean criteria met between countries rating D or E and those rating A to C. Mean
corroboration does not differ significantly across regions (Kruskal-Wallis H = 2.32, p = 0.80). Source: TrACSS 2025 data export.

A ceiling effect explains the pattern

Separating each region's countries into low raters (A to
C) and high raters (D or E) locates the difference. Among
high raters, mean corroboration was almost identical
everywhere, ranging only from 3.38 to 3.53. Among low
raters it varied widely, from 1.60 in the Eastern
Mediterranean to 3.08 in the Western Pacific. In other
words, regions differ in how much capacity their low-
rating countries have, not in how much their high-rating
countries have.

The consequence is arithmetical. Where low raters
already report substantial laboratory capacity, as in the
Western Pacific, there is little room between low and
high raters for the rating to discriminate, and the

correlation approaches zero. Where low raters
genuinely lack that capacity, as in the Eastern
Mediterranean, the rating separates them sharply.

This relationship is exact. Ordering the six regions by
correlation strength produces precisely the reverse of
their ordering by baseline corroboration among low
raters: Spearman p = —1.00 across the six regions, exact
p = 0.003 by permutation over all 720 orderings. With
six units this is a descriptive rather than an inferential
result, but a perfect inversion is a strong indication that
the mechanism is a ceiling effect rather than a
difference in reporting behaviour. Figure 2A presents
the relationship.
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A Mean corroboration among low and high self-raters, by region

Each line joins the mean number of corroborating criteria met by countries rating A-C and by those rating D-E. A flat line means the self-rating does not discriminate

4 Region A-C D-E Gap p (Fig. 1)
. Eastern Mediterranean 1.60 3.50 +1.90 +0.67
3 B Americas 2.44 353 +1.09 +0.64
5
d B south-East Asia 2.67 3.50 +0.83 +0.57
@ P
£ 2 B Africa 2.74 338 +0.64 +0.50
£
G B Europe 2.94 3.38 +0.44 +0.22
1 "
. Western Pacific 3.08 3.43 +0.35 +0.20
0
Rated A-C Rated D-E
Regions with weakest baseline capacity among low self-raters show the steepest slopes. Across the six regions the correlation strength in Figure 1 is
perfectly inversely rank-ordered with baseline capacity (Spearman p = -1.00, exact p = 0.003 by permutation)
B Countries not reporting a laboratory count, by World Bank income group
Proportion of all responding countries that left the number of public-sector laboratories performing susceptibility testing blank

Low income _ 7.4% (2127)

Monotonic trend across income groups: Spearman p = +0.16, p = 0.035. Higher-income countries are more likely, not less, to omit the count

Figure 2. Why the association varies. (A) Mean corroboration among countries rating A to C and those rating D or
E, by region. High raters cluster narrowly between 3.38 and 3.53 in every region, while low raters range from 1.60
to 3.08, so the room available for the rating to discriminate differs by setting. Across the six regions, the
correlation strength shown in Figure 1 is perfectly inversely rank-ordered with baseline corroboration among low
raters (Spearman p = -1.00; exact p = 0.003 by permutation over all 720 orderings). (B) Proportion of responding
countries leaving the laboratory count blank, by World Bank income group, showing a monotonic trend in the
direction opposite to a resource explanation. Source: TrACSS 2025 data export, WHO/FAO/UNEP/WOAH.

Two patterns that are regionally general

Two further findings held across regions. First, of the
107 countries rating their surveillance system D or E, 68
(63.6%) simultaneously reported that their national
action plan on AMR was at best partially implemented
with limited resources. Regional proportions ranged
from 47% in Europe to 83% in South-East Asia. Forty-
four of the 107 (41%) also reported that no integrated
AMR surveillance system had been established or
begun implementation. A standardised national
surveillance system is among the more resource-
intensive deliverables of a national action plan, and
these positions are not easily reconciled. Results are
given in Table 3.

Second, failure to report a laboratory count rose
monotonically with national income: 7.4% of low-
income countries left the item blank, against 17.6% of
lower-middle-income, 18.4% of upper-middle-income
and 27.8% of high-income countries (Spearman p =
+0.16 across income ranks, p = 0.035). Among countries
claiming a standardised national system, 29 of 107
(27.1%) did not report a count. This is the opposite of a

resource explanation, under which the least-resourced
countries would be least able to enumerate their
networks. Figure 2B presents the gradient.

Discussion

The question of whether a self-assessment is valid
admits a more useful reformulation: for which
comparisons is it valid? These data suggest that TrACSS
surveillance ratings are informative in the Eastern
Mediterranean, the Americas and Africa, and
essentially uninformative in Europe and the Western
Pacific, not because countries in the latter regions
report less honestly, but because there is less for the
rating to distinguish [1, 2, 10]. The practical implication
is specific. Comparative claims that rank high-capacity
regions or countries against one another on the basis of
these ratings are not supportable, because within those
groups the rating does not correspond to reported
capacity. Comparative claims within lower-capacity
regions, and assessments of change over time in those
regions, rest on firmer ground. This is a more optimistic
conclusion than a blanket caution about self-report,
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and a more demanding one, because it requires users
of the data to establish which case they are in rather
than treating the instrument as uniformly reliable.

Table 3. Discordant responses among the 107 countries rating their national AMR surveillance system as a

standardised national system or better.

WHO region Countries NAP at C or below, No integrated Laboratory count
ratingDorE n (%) system, n (%) not reported, n (%)

Eastern Mediterranean 14 11 (79%) 5 (36%) 5(36%)
Americas 17 12 (71%) 6 (35%) 1(6%)
South-East Asia 6 5 (83%) 2 (33%) 3 (50%)
Africa 24 17 (71%) 11 (46%) 5(21%)

Europe 32 15 (47%) 12 (38%) 10 (31%)
Western Pacific 14 8 (57%) 8 (57%) 5 (36%)

All regions 107 68 (64%) 44 (41%) 29 (27%)

National action plan rating is item 2.3.a; C or below denotes a plan that is, at best, partially implemented with limited resources. Integrated
surveillance system is item 2.29. Laboratory count refers to the number of public-sector laboratories performing culture and susceptibility

testing, item 3.6. Source: TrACSS 2025 data export.

Chen and colleagues reported that implementation
lags policy design globally [7]. The present analysis
identifies the same divergence within a single
questionnaire round and at the level of individual
responses: countries' claims about surveillance systems
outrun their claims about the plans that fund those
systems, in nearly two-thirds of cases. That this holds
across all six regions suggests it is a property of how
capacity is reported rather than a feature of any
particular setting.

Drake and colleagues called for triangulation against
external sources and did not undertake it [4]. This study
does not supply that triangulation; it establishes
something prior and arguably more consequential,
which is that the instrument's information content is
not constant across the settings being compared.
External validation against observed surveillance
output remains necessary, and would be most
informative in precisely the high-capacity regions
where internal corroboration is least able to
discriminate.

The monotonic income gradient in unreported
laboratory counts invites explanation. One possibility is
structural: in countries with large private laboratory
sectors and decentralised health systems, the number
of public-sector laboratories performing susceptibility
testing may be genuinely difficult to establish, and may
be a less meaningful quantity than in systems where a
defined network reports to a national centre [8, 9].
Another is procedural: focal points in well-resourced
systems may complete the ordinal items and omit the
free-text counts, which require consultation across
institutions. The data cannot distinguish these, but

either reading implies that the item does not measure
the same thing in all settings, and that cross-national
comparison of laboratory counts should be avoided.

Three changes would improve interpretability
without altering the questionnaire's purpose or burden.
First, published country responses could carry a
corroboration  indicator computed from the
instrument's own internal logic, so that a rating of D
accompanied by no external quality assurance
programme and no laboratory count is visible as such.
Second, regional summaries should report response
rates, since a regional figure computed on a subset of
member states is not a regional figure. Third, the
laboratory count item requires an explicit definition;
the range of reported values and the income gradient
in non-response both suggest that respondents are not
answering the same question. More broadly, the
finding argues against the construction of composite
governance indices that pool TrACSS responses across
regions without accounting for differential information
content [1]. An index that weights a European rating
and an Eastern Mediterranean rating equally is
combining a measure that discriminates with one that
does not.

The corroboration criteria were specified by the
authors rather than derived from a validated
framework. They were fixed before analysis and the
coded dataset is supplied so that alternative
specifications can be applied, but a different reasonable
choice would yield somewhat different coefficients. The
ceiling-effect interpretation does not depend on the
specific criteria, only on the observation that high raters
cluster near the maximum. Internal corroboration
cannot detect uniform overstatement. A country that
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overstates every item consistently scores four of four.
The analysis therefore provides a lower bound on
incoherence, not an estimate of inaccuracy, and the
regions in which the rating appears informative may still
contain systematically optimistic responses [2, 10].

Discordance between a surveillance claim and a
national action plan rating is not proof of error.
Surveillance systems are sometimes financed through
donor or vertical programs outside the national plan, so
both answers may be correct. The 68 discordant
responses identified here require explanation rather
than constituting demonstrated misstatements. The
perfect rank inversion between correlation strength
and baseline capacity rests on six units. It is a striking
descriptive pattern, and the exact permutation p-value
is reported in preference to an asymptotic one, but six
regions cannot establish a mechanism on their own,
and replication across further survey rounds would
strengthen the inference considerably.

Finally, these are data from one round. The
questionnaire was revised for round nine in the
multisector, human health and environment sections,
so whether the patterns described are stable over time
cannot be determined here.

Conclusion

Self-rated national AMR surveillance capacity
corresponds to reported laboratory capacity overall,
but the strength of that correspondence varies more
than threefold between WHO regions, and in Europe
and the Western Pacific it is indistinguishable from zero.
Mean corroboration does not differ between regions,
so this is a difference in what the rating conveys rather
than in what countries have. The explanation appears
to be a ceiling effect: the rating discriminates where
capacity is heterogeneous and fails to discriminate
where it is uniformly adequate. The instrument is
therefore neither reliable nor unreliable in general; its
usefulness depends on the comparison being made.
Users should establish which case applies before
drawing conclusions, report corroboration alongside
the ratings, and resist composite indices that assume
equivalent information content across settings. Two
further findings warrant attention in their own right:
nearly two-thirds of countries claiming a standardised
national surveillance system report national action
plans they describe as not fully implemented, and the
countries least likely to enumerate their laboratory
networks are the wealthiest.
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