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Minimum Legible Font Size of Digital Reading for the Middle-Aged and Elderly Users

LU Yong-sheng, LI Hui, CHEN Nan, SHI Yu-jie
(Beijing Baidu Co,. Ltd, Beijing 100193, China)

ABSTRACT: By studying the minimum legible font size of different colors for middle-aged and elderly users in mobile
digital reading, this research aims to provide a reference standard for the age-appropriate design of mobile applications.
Through experiments, this research analyzes the minimum legible font size in the four typical gray-scale colorsin main-
stream information apps—weak black (1F1F1F), dark gray (525252), gray (858585), and light gray (B8B8BS8) respec-
tively when 95% or more middle-aged and elderly users aged 50-70 can identify. For middle-aged and elderly users, the
minimum legible font sizes for weak black, dark gray, gray, and light gray in digital reading on the mobile devices are
7.17 pt, 7.17 pt, 8.19 pt, 9.21 pt respectively, among which the light gray font is significantly more difficult to recognize
compared to the other three colors. Designers and devel opers should be cautious in using light gray and other lighter col-
ors in mobile applications for middle-aged and elderly users. The minimum legible font size of weak black and dark gray
are both 7.17 pt, which can be set as the minimum font size threshold for the auxiliary information in mobile digital read-
ing (such as system settings, function buttons and |abels).
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Tab.1 Font color used in the experiment

B, RGB K BE
55 -1F1F1F 31,31,31 31
IR -525252 82, 82, 82 82
% (7,-858585 133, 133, 133 133
/X -B8B8B8 184, 184, 184 184
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Tab.2 Font size used in the experiment

FE5 (px) FE5 (pt)  FE5 (px) F5 (pt)
36 6.14 54 9.21
39 6.65 57 9.73
42 7.17 60 10.24
45 7.68 66 11.26
48 8.19 72 12.28
51 8.70 81 13.82

. 7% (pt) =F5 (px) x72/52F% PPl, 7K SCuEEUM
Wik & PPI=422 1§ & /55F .

1.4 LI
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RBBR-1FIFIF RIK-526252 xE-858585 7% [(B8B8B8
HS4.1 =S40 =43
1 THEEEBEOED 366 | | 1 2EAABEDIR 365 | | 1 ILAAIRREREA 920
2 SR KIERRE 770 | | 2 D EEERLSHR 731 2 KRMAZEHRR S 129

3NBEFEFERIIFRE 326
4 AR EASHRET 67
5 REEERI ARG EIEL 890
6 FHLAITESRARIF 437
7 BNER CEEERS 431

3 BIWHSIE TETIE 131
4 QRFBREREETTCT 183
6 KEMSRB TKIBEVEIE 937
6 IR RZEERR PR 508
7 /NERZFAOPEAIA 520
8 tRAIAI EAATIRRFIIE  708| | s BFRAYUTIERTIE 965
9 LW/ NEWSEZTIRY 255 | | o TR EMERET Tl 326
10 BEIHRRERAETA 268| | 10 ~“FRESNLSES/D 284
1 EEFESFXENRSE 318 | | 11 iIEEERUNGRE 590
12 IEFNREESCAWT 65 12 EF- B IBIOVETRLEE, 958

3 BIRNELA IR 281
APFTEZPMHEMRERE 361
5 BATFAIEEAAE 589
6 SXGIERHEREH 724
7 EEHBRSENNHE 646
8 AP FREAN—RNE 893
9 EMOVWETDESZAIND 722
10 BIMEEIXBBOERE 542
1 ENSREHIFRENES 225
12 MEBEEL A RAEEEG 562

1 SRR

Fig.1 Examples of materials used in experiment
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Tab.3 Mean & standard deviation of the minimum legible
font size in different colors for people aged 50~70

: e/ N B /N R o

e I
55 2 37.05 6.32 2.752
1Y/ 37.2 6.35 3.588
3N 38.15 6.51 4.387
&K 40.55 6.92 6.821

x4 B0~T05RBBRNAPHAFS KRR
Tab.4 T-test results of the minimum legible font sizein
different colorsfor people aged 50~70

g tfH p A EYEZE
55 BT IK -0.257 0.798 -0.150
55 8- K, -1.645 0.103 -1.100
BRI -3.686 0.000"" -3.500
WIK-IK A, -1.298 0.197 -0.950
IR -1 K -3.367 0.001" -3.350
RERE Y/ -2.292 0.024° —2.400

i U3 p<0.05; ** 3k p<0.01; ***f{# p<0.001.

#5 L0~70%5RHE. BEFSAPHALLH (RitESLL)
Tab.5 L egible proportions of different colors and font
sizes for people aged 50~70 (Cumulative percentage)

FHpx FEpt AR IR IR A5, YR
81  13.82  100%  100%  100%  100%
72 1228  100%  100%  100%  100%
66 1126  100%  100%  100%  100%
60 1024  100%  100%  100%  98%
57 9.73  100% 98%  100%  95%
54 921  100% 98%  98%  95%
51 870  100% 98%  98%  93%
48 8.19 98% 98%  98%  90%
45 7.68 98% 98%  90%  85%
42 717 5% 9%  88%  77%
39 6.65 92% 0%  83%  65%
36 6.14 82% 82%  72% 5%

T TRIGATZIE 75%PREF W I 755
HLIY R R AT 95%H X REH B I A 745 .

22 AREERHRNTHIEFES

XFF 55 BOK . K AR, 50~60 % 5 61~70
BN R SR A 2R, T RKE, 2
MEWBEP ZFE AN RN HRTFSHEH R ES
(t=—2.162, p=-0.035), 50~60 % fitj v JK {755 /)N 1] 3%
5k 6.57 pt, PrifE2EN 4.384, 61~70 Ik (4
B/NATHER S S E bR EZE T R, %8 7.15 pt
1 7.806., 15 B 4EK 1 2 AR I 5,19 4 HERE ) 51 2%,
Hfe/NAT HER S S 78 AR 25 Sk, AR I8 T K

AR N SR B, W EOK G R R AR T
550 BURERER Y SRR 2, WiER 6—7 PR

* 6 AEHEE 50~60% 5 61~70 5 &/AI##IR
FEWEMREE
Tab.6 Mean & standard deviation of the minimum
legible font size between people aged 50~60
and 61~70 by different colors

50~60 % 61~70 %

B, HH px HMH pt bR YI(E px HH pt AR

59 3688 629 2252 3717 6.34 3.066
WK 3675 627 1824 3750 640 4.392
W, 3788 6.46 3.837 3833 654 4.763
WK 3850 657 4394 4192 715 7.806

xR7 AEBEE 50~60 55 61~70 % &/NAI##HR
FESRIEER
Tab.7 T-test results of the minimum legible font
size between people aged 50~60 and
61~70 by different colors

it t {5 p A YA A
558 —0.399 0.691 -0.292
IR -0.791 0.432 —0.750
K, -0.394 0.695 —-0.458
RIR -2.162 0.035" -3.417

. *ft3 p<0.05.

3 it

BEHL 60 1o 4 7 1E 5 6 1E 5 AL ) 1IE % 1Y 50~70
BHREFANSHER, EHE. R®K., K6, EIK 4
P ARBE T, BF5E T AE F P TP AT B 32
() f5e /N AT BER T o ARER A0 3 SO B R s A
BE AT, A Sh B N FH BT AU & i AR, X
BN RN BB RIS .

TEAN TR B €8 A A e, o i 9 L A X
K, K (B8B8B8) MHFRMERE & m T 558 . IR
KRR, WFoE 2B, B N R A BB LR RN
TR AU, X5 Darrocht™ i % B2 l, I HixX
— IG5 25 B 2 A A B n o P, KK 61~70 %
H 50~60 2 Y A TE B (00525 S T 1 174) DRI B
R, S AR LE ST F IR 55 o &4 N A8 s B 1K 9 g
Heidi, T B I e N B3 o i fof 9% i ok 3 TR 1)
i, WG B AT RANME

TEARSCHEFE R 4 R, 59 8RR K 67 4
A S PR, Hi/NaT BER 5 0] DUTAE 2 4 8L
SR b w0 TS e N A SRR F] 95%H & A
AT HEHRAKE, oy s 2/ 0T ERT] 7.17 pt
(42 px), H Ran 258 Y 48 R SCAS B /N A AT
5 8.8 pt W/, 1 K25 5 IR SR R R A 506 S 5 R B
BB W 2B A N R g T i A I B
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Hh 2 A RS S i B ) 52 A58 ) A A F 2 0 B A
e 132 R AR 35 J7 T 55 75 KN S LA, e/ %F
I/ IR S ST . AR SO T 50~70 % 2 4R
N BB B e 5, X AS [R) B R 1 e s
AIPRRTS . BERas SRR, 558 (1F1F1F), TR
(525252 ) F&/LEIRF| 7.17 pt, K4 (858585) F
Z2/DERF] 819 pt, KK (B8B8B8) FHE/DEA
F| 9.21 pt, AfEHEE 95%L) b AR HER I K
- o T ST 418 X #% 2 LB I 1o 1938 £ AL BT E
RS, W THREERN RGBS . DIREEHL .
PRSI ENE R, BRI R AR AT L 7.17 pt 1
Sl B A S 3E Y B/ NS B, T/ MA e
PP BAERWE TS, IWIMAPRE . IF 3% FEEE
A2 RIS E, P2 — T b
01T [ O 229%°  a A B U I L RN R 200 5 9/
S8 NG RN (il IR R AR A EYNG o N 3
AIBIFFE T LK S W40 Jie 28 K B 22 A LAl Bt 6, AF
AR R A (5 i B R AN 2 AR, TR
I & SEHRHEE Z R4 5] .
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