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Abstract

Aim: To investigate associations between iron status and gross motor scores in infants
aged 3-7 months.

Methods: In a prospective study, 252 infants aged 3-7 months were examined using
the age-standardised Alberta Infant Motor Scale (AIMS) prior to analysing iron sta-
tus in 250 infants. Combined AIMS and ferritin results were assessed in 226 infants,
whereas AIMS and reticulocyte haemoglobin (ret-Hb) results were obtained for 61
infants. We used logistic regressions and receiver operator characteristics to analyse
our data.

Results: With AIMS z-score <10th percentile as outcome measure, optimal cut-off
value for ferritin was 51 pg/L (sensitivity 86%, specificity 81%) and 28 pg for ret-Hb
(sensitivity 86%, specificity 85%). The area under the curve for ferritin and ret-Hb was
0.886 and 0.896, respectively (n =61). Ferritin <51 pg/L predicted an AIMS z-score
<10th percentile in a logistic regression (OR 3.3, 95% Cl 1.4-7.5, p =0.006, n =226).
Six of 14 (43%) infants with ret-Hb <28pg scored <10th percentile on AIMS com-
pared to 1/47 (2.1%) infants with ret-Hb 228 pg/L (Exact, p <0.001).

Conclusion: Reticulocyte haemoglobin of <28pg and ferritin <51 pg/L were associ-

ated with suboptimal gross motor scores in infants 3-7 months.
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1 | INTRODUCTION

Iron is an essential micronutrient for the developing brain and is
needed for myelination and maturation of the brain and for cognitive
functions.! Iron deficiency in infancy is common in both high-income
and low-income countries. The infants depend on sufficient avail-
ability of micronutrients to achieve rapid growth and development.
Early identification and prevention of iron deficiency is especially

important since early iron supplementation has been shown to result
in better motor skills at 9 and 12 months of age when compared to
non-supplemented infants.?™*

Ferritin levels are widely used as a biomarker of iron stores.’
Since ferritin exhibits large age-dependent variations during the
first 6months of life,® as well as being an acute-phase protein in-
creasing with infection and inflammation,” reticulocyte haemoglobin

(ret-Hb) is increasingly used in this age group to estimate iron stores.

Abbreviations: AIMS, Alberta Infant Motor Scale; Cl, confidence interval; OR, odds ratio; ret-Hb, reticulocyte haemoglobin.
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Ret-Hb depicts the availability of iron for haemoglobin production in
the bone marrow and predicts the state of bone marrow iron stores
better than ferritin and mean corpuscular volume.® Ret-Hb is used
as a functional marker of iron sufficiency when ferritin cannot be
used to determine iron status. If iron stores are sufficient for hae-
moglobin synthesis, ret-Hb remains within normal limits, but with
lower iron stores, ret-Hb decreases.” Even though iron deficiency
has been causally related to impaired neurodevelopment,’ there are
no studies on the relation of iron deficiency on motor development
in infants younger than 6months of age,’® nor on the association
between ret-Hb and infant development.!

The aims of this prospective cohort study were to investigate
associations between iron status and gross motor scores in infants
aged 3-7months and to evaluate their psychomotor function at

2years of age.

2 | MATERIALS AND METHODS

2.1 | Study population

We invited infants born at gestational age 232 weeks, without iden-
tified perinatal neurological disease.}?>"** All infants were recruited
at Vestfold Hospital Trust and were examined by a paediatrician
at invitation. Small for gestational age was defined as birth weight
below the 10th percentile for gestational age. Infants with a birth
weight below 2500g were advised to be supplemented with 9 mg
iron daily for the first year of life starting at 4 weeks of age accord-
ing to local procedures, based on national recommendations. The
mothers completed a non-standardised questionnaire on their use
of vitamin supplements during pregnancy and lactation. The study
was approved by the Norwegian Regional Committee for Medical
and Health Research Ethics (179/2018) and conducted according to
the Declaration of Helsinki. Written informed consent was provided
by all participants.

2.2 | Assessment of gross motor skills

A single study visit per infant was scheduled consecutively to cover
the age span between 3 and 7 months. The examiners were blinded
to biochemical test results, clinical and perinatal history, and were
only given information of the infants’ age corrected for term date
prior to clinical testing. The infants were examined using the Alberta
Infant Motor Scale (AIMS), an observational assessment scale to
assess gross motor development from birth until the acquisition of
independent walking.15 The infant is scored from O to 60 with a rec-
ommended cut-off for suboptimal development set to <10th per-
centile for age.'® Age corrected for term was used for infants born
before 37 weeks gestational age, and AIMS z-scores for age were
calculated by using mean and standard deviations published from

the reference material.?®

Key notes

e Reticulocyte haemoglobin of <28pg and ferritin
<51pg/L were associated with suboptimal gross motor
scores in infants 3-7 months.

e Reticulocyte haemoglobin displayed less biological vari-
ation with age than ferritin in infants at 3-7 months of
age.

e Consider including iron status when evaluating infants

at risk of iron deficiency or delayed motor development.

2.3 | Biochemical analyses

Venous blood samples were collected non-fasting in 4-ml Vacuette
serum tubes with serum separator and clot activator (Greiner Bio-
One) and analysed at the Department of Medical Biochemistry at
Vestfold Hospital Trust. The laboratory is accredited in accordance
with NS-EN ISO 15189. To obtain serum for analyses of ferritin and
CRP, the blood samples were left at room temperature for a mini-
mum of 30 min to allow for coagulation and centrifuged within 2h.
Haematology samples were analysed using XN-92000 analysers
(Sysmex Co.). To ensure optimal use of low sample volumes of analy-
ses that cannot be retrieved in case of a new request, our labora-
tory performs per default a full haematological panel when either
<1 ml sample material is received or Hb <9.5 g/dl. Ret-Hb was re-
trieved from the full haematological panel. Reference intervals ac-
cording to chronological age were used. Reference values for ret-Hb
in our laboratory are 28-39 pg for 0 to <6é months and 29-36 pg for
6 to <24 months.Y Ferritin was measured on Cobas €801 (Roche
Diagnostics) with reagents from the supplier. Reference values for
ferritin in our laboratory are 50-200pg/L for 1 to <6 months and
10-150pg/L for 6 months to 15years.18 Reference values for hae-
moglobin in our laboratory are 8.9-12.7 g/100ml for 1 to <6 months
and 10.7-13.4 g/100ml for 6 months to 8years.? The parents were
informed about test results and were given nutritional advice or rec-

ommended iron supplementation when appropriate.

2.4 | Ages and Stages Questionnaire (ASQ)

The parents were invited to complete the validated Norwegian
translation?® of the Ages and Stages Questionnaire second version
(ASQ-2) at 24 months of age. The questionnaire is designed to be
answered by the caregivers and contains 30 developmental items
divided into five domains: communication, gross motor, fine motor,
problem-solving and personal-social. Each item is given a score ac-
cording to the child's conduct with the item. The possible score range
for each domain is 0-60. According to the manual, we categorised
the ASQ-2 scores as suboptimal if at or below the cut-off according

to the frequency distribution on the scoring sheet.?°
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2.5 | Statistical analysis

Data were registered in EpiData version 4.4 (EpiData Association).
Continuous variables were presented as mean and standard de-
viation or if skewed, as median and interquartile range (IQR).
Categorical variables were given as proportions and percentages
and compared between groups using the chi-square test of propor-
tions or Fisher's exact test for small samples. Differences between
independent groups were analysed with the Mann-Whitney U
test because of skewness in the data. The strength of association
between variables was measured using Pearson's or Spearman's
correlation coefficient (rho) where appropriate. We used receiver
operator characteristics (ROC) curves with AIMS z-score <10th
percentile as outcome variable to test the ret-Hb and ferritin per-
formance as classifiers and Youden's index to find optimal cut-off
values. Logistic regression was applied to evaluate significant co-
variates for AIMS score <10th percentile. All statistical tests were
two-sided, and a p-value <0.05 was considered statistically signifi-
cant. Regression models were significant with p <0.05, and all inde-
pendent variables were entered. Analyses were performed in IBM
SPSS Statistics version 28 (IBM Inc), and graphs were created in
NCSS 2021 Statistical Software (NCSS LLC).
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3 | RESULTS

3.1 | Characteristics of population

We invited 327 infants between May 2018 and March 2019, of which
61 did not meet to the appointment. Moreover, 12 infants were un-
dergoing work-up for suspected disease before study start and were,
therefore, excluded. We included 254 presumably healthy infants in
total. Two infants were withdrawn from the study by their parents
after inclusion, leaving 252 infants for analyses. Details on inclusion,
background characteristics and clinical and biochemical findings have
been published elsewhere.!>** The infants were categorised into
three groups: 170 born at gestational age 237 weeks and appropriate
weight for gestational age, 39 born at a gestational age of 237 weeks
and 43 born preterm at gestational age 32-36+ 6weeks. The 7/43
(16%) infants born preterm and small for gestational age were catego-
rised as preterm. Venepuncture failed in two infants, haematology
status was not analysable in one infant, and ferritin was missing in
six infants due to haemolysis. A full haematological panel, including
ret-Hb, was performed in 71 infants. We completed AIMS for 232
infants, analysed ferritin in 244 infants and ret-Hb in 71 infants,

of whom 51 were term infants, nine term small for gestational age

° Py

FIGURE 1 Frequency distribution of
ferritin (n = 244) with vertical arrow at
ferritin 51 pg/L
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infants and 11 preterm infants. Insufficient state resulted in 20 miss-
ing AIMS scores. We obtained combined AIMS and ferritin results for
226 infants and AIMS and ret-Hb results for 61 infants. None of the
infants had increased creatinine as a sign of kidney failure. Low hae-
moglobin was measured in 2/205 (1%) infants <6 months and in 6/44
(14%) infants 26 months. Ferritin (Figure 1) decreased with increasing
age, but with a large variation at all time points (Figure 2). Ferritin
was <10 pmol/L in 2/244 (0.8%) and <15umol/L in 6/244 (2.5%).
Ferritin was below our laboratory reference ranges in 60/244 (25%),
all of them <6 months of age (Table 1). Consequently, 32/244 (13%)
were given nutritional advice and 23/244 (9.4%) were advised iron
supplementation. Ferritin was associated with ret-Hb (rho = 0.306,
p =0.010). Ret-Hb (Figure 3) showed no variation with age (Figure 4).
Median [IQR] ferritin for infants after cord clamping =1 min was 86
[40-179] pg/L and 56 [35-86] pg/L in infants after cord clamping
<1min (p = 0.025, Mann-Whitney, h = 229). Median [IQR] ferritin
for infants after cord clamping 23 and <3min was 87 [43-190] pg/L
and 64 [37-132] pg/L, respectively (p = 0.035, Mann-Whitney U,
n = 229). None of the 26 infants receiving iron supplementation had
ret-Hb <28pg. We found no associations between cord clamping
>3min and ret-Hb (rho = -0.036, p = 0.772) or ret-Hb >28pg (chi-
square, p = 0.259, n = 66). Median [IQR] ret-Hb after cord clamping
>1min versus <1min was 30 [29-32] and 30 [30-31], respectively.
We found no associations between the use of iron supplementation

during pregnancy and infant iron status (data not shown).

3.2 | Associations between ferritin and AIMS
Ferritin correlated with AIMS z-score (r = 0.207, 95% Cl 0.079-
0.329, n = 226, p = 0.002). Infants scoring <10th percentile on
AIMS had lower ferritin (median [IQR] = 44 [23-64]) compared
with infants scoring 210th percentile on AIMS (median [IQR] = 86
[43-170] p <0.001, Mann-Whitney U, n = 226). The 15/74 (20%)
of infants with ferritin <51 pg/L scored <10th percentile on AIMS,
compared to 11/152 (7.2%) of infants with ferritin 251 pg/L (chi-
square, p = 0.004). Ferritin <51pg/L predicted an AIMS z-score
<10th percentile in a logistic regression (OR 3.3, 95% CI 1.4-7.5,
p =0.006, n = 226).

3.3 | Associations between ret-Hb and AIMS

Ret-Hb correlated with AIMS z-score (r = 0.320, 95% Cl 0.074-
0.529,n = 61, p = 0.012). Infants scoring <10th percentile on AIMS
had lower ret-Hb (median [IQR] = 26 [22-27]) compared with in-
fants scoring 210th percentile on AIMS (median [IQR] = 30 [29-
32], p <0.001, Mann-Whitney U, n = 61). The 6/14 (43%) of infants
with ret-Hb <28 pg scored <10th percentile on AIMS compared to
1/47 (2.1%) of infants with ret-Hb >28ug/L (Exact, p <0.001). The
12/14 (86%) infants with ret-Hb <28 pg scored below mean on AIMS
(Exact, p = 0.013).
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3.4 | ROC of ferritin and ret-Hb

In a comparison of ROC of ferritin and ret-Hb with AIMS z-score
<10th percentile as outcome measure, we found the optimal cut-
off value for ferritin at 51 ug/L (Figure 5) with sensitivity = 86% and
specificity = 81% and for ret-Hb at 28 pg with a sensitivity = 86%
and specificity = 85%. The area under the curve for ferritin and ret-
Hb was 0.886 and 0.896, respectively (n = 61). In a ROC of ferritin
using all 226 available observations and with AIMS z-score <10th
percentile as outcome measure, we found the optimal cut-off value
for ferritin at 69 pg/L with a sensitivity of 81% and a specificity of
60%, AUC = 0.729 (n = 226).

3.5 | Analyses of potential confounders

In a logistic regression analysis, with AIMS z-score <10th percen-
tile as dependent variable, and ferritin <51pg/L, prematurity, and
maternal university education as independent variables, only fer-
ritin <51 ug/L predicted AIMS z-score <10th percentile (OR = 3.7,

ACTA PEDIATRICA RYVIE I

95% Cl 1.6-8.8, p = 0.003, n = 223). In a logistic regression analysis,
with AIMS z-score <10th percentile as dependent variable, ret-Hb
<28pg, prematurity and maternal university education as independ-
ent variables, only ret-Hb <28 pg predicted AIMS z-score <10th per-
centile (OR = 39, 95% CI 3.7-397, p = 0.002, n = 60).

3.6 | Ages and Stages Questionnaire at 2years

At 24 months, 3/13 (23%) of the infants with a ret-Hb <28pg at
3-7months of age scored below cut-off for problem-solving on
ASQ-2 compared to 2/43 (4.6%) of infants with a ret-Hb 228 pg at
3-7months of age (chi-square, p = 0.041) (Table 2).

4 | DISCUSSION

In this study, we found that ret-Hb <28 pg and ferritin <51 ug/L were
associated with suboptimal gross motor scores in 3-7-month-old

infants. Ferritin had a large age-dependent variation which is in

TABLE 1 Descriptive characteristics, mean (SD), median [interquartile range] or ratio (per cent)

Term infants

(n=170)
Ferritin (ug/L) 95 [50-191]
Reticulocyte haemoglobin (pg)® 30 [29-31]
Haemoglobin (g/100ml) 11.6 [11.0-12.1]
Mean corpuscular volume (fl) 79 [77-82]
Mean corpuscular haemoglobin (pg) 27 [26-28]
Creatinine (mmol/L) 18 [15-20]
C-reactive protein (mmol/L) 0.9 [0.9-0.9]
University education 118/169 (70%)
Maternal iron supplementation during 37/170 (22%)

pregnancy

Gestational age weeks

40.1 [39.3-40.9]

Caesarean section 24/170 (14%)
Cord clamping >1min 144/161 (90%)
Cord clamping >3 min 106/161 (66%)
Female sex 84/170 (49%)
Birthweight (g) 3652 (433)
Exclusively breastmilk 63/170 (37%)
Maternal iron supplementation during 21/170 (12%)
breastfeeding
Infant iron supplementation 0/167 (0%)
Infant age in weeks 20.5(5.4)
Weight z-score” 0.30(0.90)
Ferritin low*® 26/141 (16%)
Reticulocyte haemoglobin <28 pg 12/51 (24%)
AIMS <10 percentile 18/163 (11%)

Abbreviation: AIMS, Alberta Infant Motor Scale.
*Term infants = 51, term small for gestational age infants = 9 and preterm infants = 11.

PNorwegian growth charts.

‘Below cut-off 50 ug/L if <6months, <10 pg/L if 26 months.

Term infants, small for Preterm infants All infants
gestational age (n = 39) (n=43) (n = 252)

70 [36-102] 39 [24-56] 74 [39-163]
29 [29-32] 31 [28-32] 30 [29-32]
11.4[11.0-11.9] 11.6 [11.2-12.5] 11.5[11.0-12.1]
80 [77-84] 77 [76-79] 79 [77-82]

27 [26-29] 26 [26-28] 27 [26-28]

17 [15-20] 17 [14-20] 17 [15-20]

0.9 [0.9-0.9] 0.9 [0.9-0.9] 0.9 [0.9-0.9]
20/38 (53%) 31/39 (79%) 169/246 (69%)
13/39 (33%) 8/41 (20%) 58/250 (23%)

39.0 [38.0-39.9]

35.4[34.0-36.4]

39.7 [37.9-40.6]

10/39 (26%) 22/43 (51%) 56/252 (22%)
32/37 (87%) 22/38 (58%) 198/236 (84%)
21/37 (57%) 10/38 (26%) 137/236 (58%)
23/39 (59%) 17/43 (40%) 124/252 (49%)
2648 (304) 2458 (462) 3293 (668)
11/38 (29%) 8/41 (20%) 82/249 (33%
5/39 (13%) 2/40 (5.0%) 28/249 (11%)
7/38 (18%) 19/38 (50%) 26/243 (11%)
19.7 (5.0) 23.0(3.7) 20.8(5.2)
-1.06 (0.79) -0.77 (0.96) -0.09 (1.06)
11/37 (30%) 23/40 (58%) 60/244 (25%)
1/9 (11%) 1/11(9.1%) 14/71 (20%)
5/34 (15%) 3/35(8.6%) 26/232 (11%)
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line with current knowledge,® but ret-Hb was found to be age-
independent between 3 and 7 months, in accordance with another
study including both preterm and term-born infant.?! Both ferri-
tin and ret-Hb levels were found to correlate positively with gross
motor scores. We believe ret-Hb is a better biomarker due to sub-
stantially lower inter-individual biological variation and age varia-
tion. In addition, when available, ret-Hb can be analysed on the same
blood sample as the haematology panel at no extra cost, in contrast
to ferritin, which needs an extra serum sample. Different cut-offs
for ret-Hb have been proposed but have relied on biochemical data
only. In a recently published reference material for ret-Hb, the 2.5th
percentile was used as the lower limit, equivalent to a ret-Hb of 25 pg
with 90% confidence interval of 21-25 pg.?? In the present study, we
combined biochemical data with AIMS, a validated assessment of
gross motor development, commonly used in research and clinical
settings. Even with our small sample size, we clearly demonstrated
that a ret-Hb <28 pg was associated with suboptimal gross motor
scores. In a ROC analysis, we found an optimal ret-Hb cut-off at
28 pg for an AIMS z-score <10th percentile. Our results showed that
none of the infants supplemented with iron had ret-Hb <28pg. In
addition, the literature supports a ret-Hb cut-off at 28 pg: Torsvik
et al.?® demonstrated a breakpoint at ret-Hb of 28.2 pg in a dose-
response curve for 4-month-old infants when predicting haemoglo-
bin at 6 months of age. Pomrop et al.?* found an optimal cut-off of

<29 pg when screening preterm infants for iron deficiency. Ullrich

.2° argued that ret-Hb <27.5 pg could be used when screening

eta
healthy 9-12-month-old infants for iron deficiency. Together, all
these findings support the use of 28 pg as a cut-off for optimal ret-
Hb in 3-7-month-old infants.

It is challenging to set the lower limits of reference intervals for
ferritin for compound age groups since ferritin is varying consider-
ably with age,® and is generally based on an iron deficiency anaemia
diagnosis rather than iron deficiency and clinical outcome.?® There
is a physiologic decline in ferritin level during the first 6 months due
to consumption of iron store supplied prenatally. We argue that
only a relevant clinical outcome can decide at what level this phys-
iological decline becomes pathological. Reference intervals solely
based on biochemical data may set the limits unnaturally low from
inclusion of infants with suboptimal clinical outcome due to defi-
ciency. Voluntary and goal-directed movements start from the age
of 3-4months?” while ferritin declined between 4 and émonths in
our study. We speculate that humans evolutionary were introduced
to tasting of raw meat?® once infants started to reach for food: By
grasping and tasting different food, they started to refill micronutri-
ent stores from around 4 months of age. In a position paper, Fewtrell
et al.?? found data to support the introduction of iron-containing
complementary food alongside breastfeeding from 4 months also to
infants with a low risk of iron deficiency. Our findings of optimal
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FIGURE 4 Relation between ret-Hb
and age (n = 71) with dashed line at ret-Hb

28pg

FIGURE 5 Comparison of ROC of
ferritin and ret-Hb with AIMS z-score
<10th percentile as outcome variable
(n=61)
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TABLE 2 Comparison of rate of infants scoring below cut-off

on Ages and Stages Questionnaire (ASQ) subscales at 24 months
between infants with a reticulocyte haemoglobin <28 and 228 pg at
3-7months of age

Reticulocyte

haemoglobin Chi-square
ASQ subscale <28pg 228 pg p
Communication 3/13 6/43 0.433
Gross motor 0/13 1/43 0.579
Fine motor 1/13 2/43 0.670
Problem-solving 3/13 2/43 0.041
Personal-social 0/13 4/43 0.254

cut-offs for ferritin between 51 and 69 pug/L in relation to optimal
gross motor scores support a higher physiological lower ferritin level
in the age group 3-7 months than the lower limit 10-20 ug/L derived
from biochemical reference intervals.® This is in line with the recom-
mendations to use a decision limit of ferritin of 30pug/L for children
4months to <13years of age for optimal erythropoiesis.>°

When assessed with ASQ-2 at 24 months, 23% of infants with
ret-Hb <28 pg scored below cut-off on problem-solving compared
to 4.7% of infants with a ret-Hb 228 pg. This difference was only
borderline significant and should be interpreted with caution due to
the small numbers. We found no differences in the domains of com-
munication, gross motor, fine motor and social-personal subscales
when comparing infants with ret-Hb below and above 28 pg.

According to Norwegian national recommendations, all infants
with a birthweight below 2500g are advised a daily iron supplemen-
tation. In the present study, only half of the preterm infants received
iron supplementation. In infants born small for gestational age, the
fraction was 18%, indicating suboptimal compliance with the recom-
mendations. Fewer infants in the latter two groups were exclusively
breastfed, and the formula is supplemented with iron. The combi-
nation of more frequent use of formula and iron supplementation
possibly explained the lower frequency of ret-Hb <28pg in the lat-
ter two groups compared with term infants with appropriate weight
for gestational age. The higher proportion of low ferritin for the
preterm infants may partly be explained by a mean age of 23weeks
compared with 20weeks for the other groups, since ferritin levels
decrease with age. None of the infants receiving iron supplementa-
tion prior to the visit had ret-Hb <28 pg and this reinforces the im-
portance of substituting breastfed infants at risk of iron deficiency
to optimise development. Our laboratory's lower limit for ferritin of
50pg/L for infants <6 months of age18 is higher compared with other
recommendations.®! In our study population, we accordingly found
a high proportion with ferritin <50 ug/L, encompassing 16% of term-
born infants with appropriate birth weight. Our study was not de-
signed to estimate the prevalence of iron deficiency. Nevertheless,
our findings of 0.8% infants 3-7months old with ferritin <10 pg/L
and 2.5% with <15 pg/L were within the same range as in a previous
Norwegian study,®? where 2% and 6% of 6-month-old infants had
ferritin <10 and <15pg/L, respectively.

We cannot exclude the possibility of a selection bias in our
study as 19% of invited infants did not show up for examination.
However, 11% of infants scored <10th percentile compared to 10%
in the normative material for AIMS. Hence, our study population was
also representative in terms of the outcome measure motor scores.
Therefore, we assume that the missing values of the different bio-
chemical analyses were random. Six women did not report their level
of education and that may have introduced some selection bias. The
main study was designed with the primary aim of evaluating infant
vitamin B12 status in relation to neurological and motor develop-
ment, and a secondary aim was to study iron status. Thus, the design
ensured that blood was drawn before testing the infants, a strength
to our study, but ferritin was chosen as a marker for iron status when
the study was planned, limiting the number of infants available for
ret-Hb analysis. We cannot conclude that the associations we found
were causal effects due to the observational design, and there may
be important confounders not adjusted for. We can only speculate
on the generalisability of our results to other populations, but it is
plausible to assume that the importance of iron for development is
generic.

In conclusion, we observed an association between lower iron
stores and suboptimal gross motor scores in infants 3-7 months,
possibly related to iron-deficient neurodevelopment. Iron status
should be considered in the work-up for infants at risk of iron defi-
ciency or delayed motor development. In the present study, ret-Hb
of <28pg and ferritin <51 pg/L were associated with lower AIMS

score.
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