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Background

Public and private sponsors investing in improving health in low and middle income countries
(LMICs) often use defined quantitative indicators and targets to gauge program progress at the health-
facility level. However, these methods fail to address reasons which could explain variability 1n
performance over time, such as a varying risk profile of patients, sampling variability, and variable
data quality. Statistical methods accounting for these factors exist nevertheless and are routinely used,
for instance in the UKJ[1,2]. We used iSante, Haiti’s Electronic Medical Record (EMR) system, to
demonstrate the pertinence of using these statistical methods on process and outcome indicators of
HIV care and treatment guidelines to detect unusual performance in quality of care (QoC) among
health facilities, 1n a low-resource setting.

Objectives

1. To construct indicators of QoC on 3 process and 3 outcome 1ndicators (described in Table 1)
2. To construct a composite measure of QoC combining the evidence of each indicator

Methods
Study design

This secondary analysis involved data from 65,472 patients seeking HIV/AIDS care and treatment
services 1n 84 health facilities from June 2016 to March 2018. We used case-mix adjustment
including demographic and baseline clinical variables to adjust our outcome indicators for patients'
characteristics.

Indicators of QoC Definition

Process indicators

M1
M2
M3

Uptake of 'Test and Start' approach
Uptake of viral load testing
Uptake of multi-month scripting (MMS)

Patient started Antiretroviral treatment (ART) within 1 month of diagnosis
Patient up-to-date with respect to viral load testing

ART prescription intervals of greater than 35 days per guidelines, based on definition of sta-
ble patients who are eligible for MMS

M4
M5
M6

Outcome indicators
ART 30-day retention
ART 6-month retention non-pregnant adults
ART 6-month retention pregnant women

Patient has returned within 30 days of expected ART refill date
Patient has returned within 30 days of expected ART refill date, 6 months after starting ART
Patient has returned within 30 days of expected ART refill date, 6 months after starting ART

AND patient was pregnant or post-partum at time of starting ART

Table 1: Definition of the indicators of Quality of Care

Patient-level model
We modelled patient j's retention on ART - indicators 4 to 6 (M4-M6) - using a logistic regression:

Retention; ~ Bernouilli (logit_l (:cj;?))

where X;1s a vector of covariates including age, gender, marital status, HIV status of partner, date of

first diagnosis, age at ART start, years on ART, and average travel times to the facility.
We calculated the predicted value of retention of each patient j, and aggregated these probabilities
over each facility i, to obtain E; the expected number of patients retained in facility i.

Facility-level model

For M4-M6, we assumed that the observed number of patients retained on ART 1n facility i, O;,
followed a Poisson distribution of parameter E;, a usual assumption for a standardized ratio:

(), ~ Poisson (EZ)

For M1-M3, we recorded, 1n each facility i with N; patients, the number of times the corresponding
standard care had been respected Y;. We expected some variabilities across facilities. However, we
expected the proportions of success to fluctuate around a common national average:

Y; ~ Binomial ( 0. A\Ti)

Z-scores represent the deviation from a standard on a common scale; transforming the indicator and
the standard before conversion to a Z-score 1s common. Following Spiegelhalter et al.[2], we used an
inverse sine and a square-root transformation, for our process (M1-M3), and outcome indicators

(M4-M6), respectively:
7= 2ﬁ(sill—l (@) - sin_l( 9(,)) (M1-M3) 7 = 2(@ - \/E) (M4-M6)

Composite Z-scores combine the evidence from each of the 6 indicators to detect consistent patterns
of unusual performance. We followed Bardsley et al.[1] to calculate for each facility i a composite Z-

SCOTC. composite ii? WEZik - :
- = — where ¢y, are the correlations between the z-scores, and ¢, = 1
\/ 2k 2j WEW;Ckj
The current suggestion 1s to use the following weights: ), =1/ > Chj

to down weight pairs of highly correlated z-scores|2].

Overdispersion occurs when the within-facility variability 1s underestimated and leads to an
inappropriately high number of outliers[2]. We can estimate an overdispersion factor: 7 _ S 221
where [ represents the number of facilities, and z; the z-score of facility i. | ~

This factor 1s used to inflate the null standard error in order to avoid underestimating the within-
facility sampling error: 5o = 50 X /3
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Results

Funnel plots are a convenient tool to detect unusual performance[2,3]. For instance, facilities #1, #2,
#24, #25, #377, #46, #52, and #79 all displayed a proportion of appropriate use of MMS significantly
higher than the national average, and can be considered 'star performers' falling above the 99.8%
confidence limit of expected performance on that dimension of QoC. Facilities #14, #21,

#35, and #42 were all 'low-performers' on that dimension (Figure 1).

1.00 - ()
‘e
\ \
1
R
IR
\ \
\ \
\ \
\ N
\ N
\ N
g o \ e
8 075 . T . -37
o ~
S5 A S~ ® °
2 s - - o ®
= e ® e Te.e [B5], TTT---l .
S T~ * === 79 ° °
= e o STTe--_____ 46| "= ------c__________ 1
L «c ¢° ° i s 0 TTTmmmm———_—______ = T T s — =
e & Y T T T T T T T e e e e e e LD m o ____
g ° 3 ° o ° P o T T T T T e m s e m oo
[®) ™ ®
= ° ° o [ J ®
2 . . ® » * .
°
§ .. o ® ' o0 Y
0.50 ° I N ——————————————
ol ° o ° o ___0 __________________
) o [ L [ ® - TTTTT e e e e =
- et
5 ° o & _--___-Aaq1 ¢
8 . * e oo
” -
o) e _e®- °
E o // /”
(@) Vs o
°
c /e -(42]
O / ’
- / 7
o 1 ® Vs
S 025 b
o " /
@
Y 1
r oy
U
Iy
U
i
I e
I
0.00 A
0 5000 10000 15000
N

We 1identified several star and poor performers for each QoC indicator using funnel plots. However,
our composite Z-score 1dentified 3 facilities with consistent evidence of unusually poor performance -

#81, #24, and #35, and 2 'star performers' - #1, and #37) (Table 2).

M1 M2 M3 M4 M5 M6 Composite_Zscore
1 Y I " " @
37 0.08 156 (S 178 .09 151 ()
79 -0.00 149 161 -1.30 173 1.95
2 -1.61 NN 0 0.20 0.51 0.54 -1.88
61 163 0.52 1.02 0.59 0.20 0.03 -1.69
26 114 1.28 056 055 051 055 -1.49
46 035 (N 179 -1.09 0.41 076 -1.36
36 027 -1.30 037 115 1.56 113 1.23
52 0.22 1.25 193 A.71 -1.51 119
65 1.08 0.71 154 0.79 0.06 021 119
70 0.70 0.30 1.42 0.24 1.42 0.26 1.28
0.79 0.38 0.03 o7o (D 1.33
56 222 0.19 0.02 005 -0.00 0.15 1.41
18 1.14 037 0.75 0.82 278 0.85 1.45
17 208 0.39 0.08 0.84 042 015 1.60
42 179 022 1.82 0.46 011 1.59 1.08
20 0.23 0.66 076 0.48 0.41 1.99
81 298 0.01 0.99 0.32 076 0.33 2.04
24 S 027 S 1.35 0.30 216
35 168 0.95 243 1.48 209 23

Conclusion

Our work demonstrates the potential of routine data systems such as iSante for institutional
performance monitoring. The rich person-level data and robust statistical methods allow detection of
star and weak performers, among all health facilities. These results could be leveraged for: a) Risk-
based targeted inspection of facilities; b) Evidence-based health systems strengthening and funding
allocation decisions.
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