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Abstract: The present study aimed to conduct a systematic review and meta-analysis to estimate the effectiveness
in reducing depression among patients with diabetes, as well as to psychoeducation-based therapeutic programsof
compare differences according to intervention characteristics. A search was conducted across Arabic and foreign
databases, resulting in the inclusion of 11 experimental studies published between 2010 and 2026, with a total sample
of 10,621 participants with diabetes. Risk of bias was assessed using the Cochrane Risk of Bias tool (ROB2) for
randomized studies and the ROBINS-I tool for non-randomized studies. Data were analyzed using a random-effects
The findings revealed a statistically significant effect of .model to calculate effect sizes based on Hedges’ g
psychoeducational interventions in reducing depression among patients with diabetes, with an overall effect size of (g
= -0.87), a 95% confidence interval ranging from [-1.08, -0.67], and a statistically significant p-value (p < 0.001).
According to Cohen’s criteria, this effect size is considered large. The results also demonstrated substantial
heterogeneity among studies (12 = 66.8%, p = 0.0003), indicating that the effectiveness of psychoeducational
interventions was influenced by intervention characteristics and target groups. Interventions lasting 9 weeks or longer
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achieved the largest effect sizes, and the interventions were more effective among patients with severe and moderate
depression compared to those with mild depression. These findings support the effectiveness of psychoeducational
interventions as evidence-based psychological approaches for improving the psychological well-being of patients with

diabetes.
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Bias due to confounding

Bias due to selection of parficipants

Bias in classification of interventions

Bias due fo deviations from intended inter

s e fo mssing data _

Bias in measurement of outcomes

Overall risk of bias |
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Risk of bias domains

Domains:

[1: Bias due to confounding.

D2 Bias due to selection of parficipants.

D3: Bias in classiication of interventions.

[4: Bias due to deviations from intended interventions.
D5 Bias due to missing data. = Moderaie
D6 Bias in measurement of outcomes. . Low

D7: Bias in selection of the repaorted result.
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el A wld) WS (ool (il O3 e iy (Forest Plot) 1 Lok plase by
(Eggen) ,Lzly medll b2 slus ol 2l 32 e (28Ul @ LS ((Leave-one-out) skl
il Oleged) Gy B )l el (Mixed Effects) ablusll o1l UL sluseal ¢ S

@\.:;S\
SuSY jads 3 bl il SHSUd s S o Lo oV 1! oy
g S g2 s

e sl sa e duls (U el Y e Ol £ digd) s e W

The Random- &lyzull il 2356 plaszal £ & (gl Sliall 3 5LEY) e Hedges' g

N5 gl ) de ) Slalall JlaY) Y1 e lawgze OLd Effects Model (REM)

Blaml JI G 2525 (6) JStd) ey Sl (oopn sl QLS ks (3 k) it
g ) A gast] tu) 3y (Ol ais (3 eddl Capitd) S

Lyl gl Hedges.g SE  Variance Lower Upper Z Value P_Value Weight
Pibernik- 0216 0260 0067 -0293 0725 0832 04052  6.400 -|-+
Okanovic (Mild) ' ' ' ' ' ' ' ' ;
Pibernik- 0486 0260 0068 -0997 0024  -1.868 006199 6383 | |
Okanovic (Mod) 1
Yuniartika 1551 0365 0133 -2.266 -0.836 -4250 <0001 4.504 |-
Schlicker (Mod) ~ -0.881  0.132 0017 -1139 -0623 -6.686 <0001 9413 |t
Schlicker (Sev) -1.030 0339 0115 -1.693 -0.366 -3.042 000235 4.914 _'*_
Penckofer (2021) ~ -1.011 0248 0061  -1497 -0526 -4082 <0.001 6656 |
Palizgir (2014) 1306 0351 0124  -1.995 -0.617 -3.716 <0001 4708 | §

Chen (2020) 1,020 0159 0025 -1.331 -0.709 -6.427 <0.001L 8.769 l
Raya-Tena (2021)  -0.671 0106 0011 -0.878 -0.463 -6343 <0001 999 | T
Campbell (2021) ~ -1.040 0159 0025 -1.351 -0.729 -6.554 <0.001  8.770 +

Hoyo (2023) -1.080 0109 0012 -1.294 -0.865 -9.876 <0.001  9.919 ,

Alshammari (2025)  -0.666  0.224  0.050  -1.106 -0.226  -2.965 000301 7182 | | | |

Elahi (2025) 1110 0279 0078 -1.656 -0.564 -3.985 <0001 6.007 [ 10 11

Pooled 0875 0103 0011  -1077 -0672 -8457 <0001 1000 | e

Heterogeneity: 12 = 66.8%, 12 = 0.0890, »*1> = 36.09 (p = 0.0003)
G o sl DI i f il (il o5 e oessl (FOTESE POL) 2000/ 222 6 JSC

g ) A gashl iy (OS] pae A d duys (K=13) codgial (6) il Gy
(9= -0.87) QY Y e Lo gt Al 03y (St (890) Alailall Aesastly (Sl s (949)
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Slahldl p Bmle L5 35209 m0 ((95% CI) [-1.08, -0.67] 48 352 ¢(p < 0.001) &laz>) desirg

.(p=0.0003; 12=66.8%)

Sensitivity analysis &wolwd- |k
By slagzal Lie Y)Y e Lagia ) e e GuaSA il WE (g
1Y) Jodl g LS ld) sy ¢(Leave-One-Out Analysis) 8,4 IS™ (3 5415

S0 S5 ity sl Slasis] e ) e losgil sl AL ity 3 Jgr

After excluding g % (CI)95 12
Pibernik-Okanovic (Mild) -0.93 [-1.07, -0.80] 37.8%
Pibernik-Okanovic (Mod) -0.90 [-1.11, -0.69] 67.4%

Yuniartika -0.84 [-1.04, -0.64] 66.2%

Schlicker (Mod) -0.87 [-1.10, -0.65] 69.5%

Schlicker (Sev) -0.87 [-1.08, -0.65] 69.3%

Penckofer (2021) -0.86 [-1.09, -0.64] 69.2%

Palizgir (2014) -0.85 [-1.06, -0.64] 68.1%
Chen (2020) -0.86 [-1.09, -0.64] 68.7%
Raya-Tena (2021) -0.90 [-1.12, -0.67] 64.8%
Campbell (2021) -0.86 [-1.08, -0.63] 68.5%
Hoyo (2023) -0.85 [-1.07, -0.63] 65.3%
Alshammari (2025) -0.89 [-1.11, -0.67] 68.7%
Elahi (2025) -0.86 [-1.08, -0.64] 68.9%
(Random) Lo z35u -0.87 [-1.08, -0.67] 66.7%

@l slad 33 4 o QY S il ) (3) Joldbl (3 dowosh) el s

«(0.93-)5 (0.84-) Cr 3o Bls & ol b &) (0) 2ed 3 per e ] 30 ISCis )
Okanovic ) whys o 0 o>y . (p < 0.001) Gsimme ie W] W> el moar b LS
o) Wb U5 mey ((737.8) Ul f—ad (12) ool Bad (3 Boymbe 22N (3T (Mild Pibernik-
R 3 i) O] N5 B led 3 Al e Bl Ay S L (B8 L) )

Loles)

Source SMD (95% Cl) Favours Intervention Favours Control !
Okanovic (Mild) ~ 0.22[-0.29; 0.72] i —
Okanovic (Mod)  -0.49 [-1.00; 0.02] i
Yuniartika -1.55 [-2.27; -0.84] ——@——
Schlicker (Mod)  -0.88 [-1.14; -0.62] -
Schlicker (Sev) -1.03 [-1.69; -0.37] ——
Penckofer (2021) -1.01 [-1.50; -0.53] ——
Palizgir (2014) -1.31[-1.99;-062] ——@——
Chen (2020) -1.02 [-1.33; -0.71] ——
Raya-Tena (2021) -0.67 [-0.88; -0.46] i
Campbell (2021)  -1.04 [-1.35; -0.73] N =
Hoyo (2023) -1.08 [-1.29; -0.87] 8 &
Alshammari (2025) -0.67 [-1.11; -0.23] ——
Elahi (2025) -1.11 [-1.66; -0.56] ——
Total -0.87 [-1.08; -0.67] | I<> , 1

-2 -1 0 1 2

Hedges'g

Heterogeneity: %2, = 36.06 (P < .001), I? = 66.7%, t° = 0.0889

Sl iz sl) A=Y it cSylir ) Sleshyll] Gl A eiled 10 Ll T S
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Publication Bias ! ;£

£l il g Slwhll gl Bl ils e 2l g fasdl Y1
Gy ebl G Gz (Funnel Plot) sedll babt jomi @ Bl LIS ol 550 3he sl
2ly BU pde OLE ) pete L QY1 e Bowgze Joo Sl G Gl

Funnel Plot (Trim and Fill)
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S ot sel] AV e Iyl ) g et Sloll] il ) Loz 8 S

t=-) Bla>| JIs i ,{4“ Ssr9 pds Egger’s regression intercept ,lis-! =5l @bl LS
Begg and L=l &5l o Ll 2y s o9 Ll ol s (0,05, p = 0.957
29 (Trim and Fill) ¢ Mg 23 &> ke ol VI «Egger ,L-lg Mazumdar’s rank correlation
o o BB ade ) i W BasRde SLulps spmg e iSS | 48150l o) T35
A e Slahdll e B8 1506 Of Classic fail-safe N Lzl bl celid 4 Bl . ey Y
«(BK + 10) ) oAb Akl ol ded g (iU gl dNs JUayY Golles OsSw Bla
Al 52 ob oV S el agll oda g e By adsisas il Blie Siu sl Y

el s e dalsen ) b baa Yl dsen) (689 LS jdne ]

T TP S

B ) legadl LIS cla) ¢ 4B (gskd) ol @ el Sl sis dpagis (2

ONas) (3 ahaxd) OWEY) ja>s C2us ¢(Exploratory Subgroup Analysis) Al Sl 35 2

ailax ) 5l (U} allamY [l ¢ it i) ks a5l atlas jam by V) oo
Al Slesastl aey 31 lul )l sus 38 e 24U
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SLSY jais & «;-*“5““ Candid) M- @é\ Y e ik fa : W) JV ! Ao
Sk (lawgie (L 1S Bl OMsb (¢ I oo p0 s

L ¢(Mixed effects analysis) alalisell 5l UL alasead £ 1 Jlsdl s e 2l

) mn oladl e 6 €O £ MY Wby A Sl o3 T o (3 B4 Y
B3a) Sl gast) Bl ie 2l Sl 2358 ped o B3y B8 Ay dl Ll
Aegaz IS I3 olwhll G Ll Ol 3 Al 2l SllI 2304y (s g 5)
A LS g5 Gy aadlall malpll gl 3l oLl Caias €9 . (Borenstein et al., 2009)

Cochran's ) 0,555 jlus-) aldseal f; (s oS (vt QST oy lesT) Tl S
ol Bl 3 azaeL 3y ¢he i) Slegestl (il Yl KB o) L e 4(Q test
G D) V) lad Bla>] JIs 36 929 GV Jgdd) mos29 (West et al., 2010) &nd)

oS g Oy Uy

S oy hin g o il lesarmal) (Sl folond) il 4 Jgier

Subgroup K g 95% ClI 12 Qbetween  P-value
N 13 -0.87 [-1.08, -0.67] 66.7%
Ly e 1 0.22 [-0.29, 0.72] -

18.42 <0.001
Lo ST 11 -0.93 [-1.07, -0.79] 43.1%
L s 1 -1.03 [-1.69, -0.37] -
Source SMD (95% CI)
Severity = Mild Depression :
Okanovic (Mild)  0.22 [-0.29; 0.72] : ——
Severity = Moderate Depression
Okanovic (Mod) ~ -0.49 [-1.00; 0.02] ——
Yuniartika -1.55[-2.27;-0.84] ——@&——
Schlicker (Mod) ~ -0.88 [-1.14; -0.62] -
Penckofer (2021) -1.01 [-1.50; -0.53] ——
Palizgir (2014) -1.31[-1.99; -062] —&——
Chen (2020) -1.02 [-1.33; -0.71] —=
Raya-Tena (2021) -0.67 [-0.88; -0.46] 3
Campbell (2021)  -1.04 [-1.35; -0.73] —-
Hoyo (2023) -1.08 [-1.29; -0.87] R 3
Alshammari (2025) -0.67 [-1.11; -0.23] ——
Elahi (2025) -1.11 [-1.66; -0.56] ——
Total -0.93 [-1.07; -0.79] <

Heterogeneity: 5, = 17.58 (P = .06), I° = 43.1%
Severity = Severe Depression i
Schlicker (Sev)  -1.03 [-1.69; -0.37] "
Total -0.87 [-1.08; -0.67) | I<> ‘ ‘
-2 -1 0 1 2
Hedges' g

Heterogeneity: 2, = 36.06 (P < .001), 1 = 66.7%
Test for subgroup differences: ;{3 =18.42 (P <.001)

Y] £ iy il lesast Ll (FOrest Plot) sl Loz 9 JSa

A Sal) 3l T e Lasie (3 alax| AN 3 By 29 (9) Sy (4) Jad) e ik
Led el G cgg,i.«d\ 2 N oSy & sy sz.aj c;Ma.J“\ il Je a3l
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waaly 3 (Blax] dl> 1ad a9 (Qbetween =18.42) i dll wilegast) (ny i) 0SS jLas
Sl 2 Ml el O ) 2e i)l Slesamall Y1 plna§ jamd 5s L(p < 0.001) AV 23
Lowge OleSTy ((g=—1.03) s Ol e Ol pdl Lol ) e Sy alle ST

(9= 0.22) Capmo ,\ < bl & Lol OSSOV B)lie (2= -0.93)

s QS jads § dd) il OV s S e il fa Wt Jigdl
bl Bube Vb 6 Sl 00

el ¢(Mixed effects analysis) alalisll o3 UL ol f tdlgdl s e )

Bkl o B 0 S ¢l sae Y Wy 2l el ST e (3 B9 WY

il ol 2368 tp et o el Olegel Gy pllly Slegastl 51 LAl O

Sl e &3,d) Bo,d) Ol il sl ol 5l z358s Al 3l S &)Ll

9 c@uf 8 ccgl_ﬁ 7-1) they ol MW L) ol a3 &9 (Borenstein et al., 2009)
Slesastl ol p B,dll AYs (e v (Cochran's Q test) 0,55 L) ptsiuly o 26 aolu
6}’:} CA‘}J\ Z\.:l.&b L} i‘\_&l dls éjj.e S99 oUJT JjJ\;-\ P L"')}\ij .(West et aI., 2010) Z\Q-CJ.GJ\

el 3l

ol ate SN Y Uy SV it 3 Gl Y deotond] dbaleil) Sl LLE il S Jguer

Subgroup k g 95% ClI 12 Qbetween P—value
bl B 13 -0.87 [-1.08, -0.67] 66.7%
=Wl 7-1 2 -0.13 [-0.82, 0.55] 72.6%
6.16 0.046
18 9 -0.93 [-1.07, -0.78] 30.5%
Sb a9 2 -1.18 [-1.66, -0.70] 43.9%

Duration = 1-7 weeks
Okanovic (Mild)  0.22 [-0.29; 0.72]
Okanovic (Mod) -0.49 [-1.00; 0.02]

Total -0.13[-0.82; 0.55]

Heterageneity: »2 = 3.65 (P = .06), I* = 72.6%

Duration = 8 weeks and above

Yuniartika -1.55 [-2.27; -0.84] —I—

Schlicker (Mod) -0.88 [-1.14; -0.62] ;-

Total -1.18 [-1.66; -0.70] _—

Heterogeneity: % = 1.78 (P = .18), I = 43.9% :

Duration = 8 weeks

Schlicker (Sev) -1.03 [-1.69; -0.37] o=

Penckofer (2021) -1.01 [-1.50; -0.53] -

Palizgir (2014) 1.31[-1.99;-062] —m——

Chen (2020) -1.02 [-1.33; -0.71] 3

Raya-Tena (2021) -0.67 [-0.88; -0.46] E

Campbell (2021)  -1.04 [-1.35; -0.73] .

Hoyo (2023) -1.08 [-1.29; -0.87] -

Alshammari (2025) -0.67 [-1.11; -0.23] ——

Elahi (2025) -1.11[-1.66; -0.56] —.—

Total -0.93 [-1.07; -0.78] <>

Heterogeneity: 2 = 11.51 (P = .17), I? = 30.5% i

Total -0.87 [-1.08:-0.67] = . .
-2 -1 o 1 2

Hedges' g
Heterogeneity: %2, = 36.06 (P < .001), /° = 66.7%

ool 5o 38 Gl lesudtl Lo (FOTESE PlOt) 2 L2210 S
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sl e 3 a5ax) AV ol B8 29 (10) JSdly (5) Jgd) e e
(Glax| A1 23 a9 ((Qbetween = 6.16) Lo kb G byl 5as MY Sin (il
(9) heial & el OF Y1 sl jamd IS 0 elasy (p = 0.046) DY 2ed il 3)
& o(g= ~0.93) mlwl (8) @porn) & el ek (g = -1.18) Al U il sTH sl
OF L dmtd) odn 1235 (g==0.13) G2 T g psload (7-1) Bl el o
Aaid) AU (3 o sy ¢ ST @Lj 8wl ie) 555 ) AV 2 W QO TR
S o)

il e U Sl el Blam] JIs T ssg il ko) il gl
«(g =-0.87) gﬁ\ JS:)I\ = Ja_,w}:.» ch C cggjﬁ.wj\ 2 Al olesy) R 8 L;_MMS.:J\
Al JE 315 gl LS o peld il A i (3 ) sl Al () i Lo sy

e Aee jia Ll (o slacal die (g (S8 050 pieg G el A

s oo gk Jolondl (3 A8l L) Bl o Bl ods iy
:Schlicker et al., 2019; Chen, 2020: Yuniartika et al., 2016; Palizgir, 2014; Penckofer, 2021)
SV el e (3 ek Gttt 3l Lne 8T gl (Elahi, 2025; Campbell, 2021

(S sor s

P e o) o9 8345 3 e i) Gt ey 0L BLLSY s s S
A Sl wag N g bga il 5ylsl Je 8,0dl pais (S lles ey ailllate
el didl oV pis e Gl oSay

s By glad ¢ & (Pibernik-Okanovic, 2015) awy> ae Ui el cdlasl ¢ Jo L (39

Bo ja2b ol Al ] panal Ml IS 28 Uy ple e s o8y (Olosestl oy Bliax ]
il g of el ol st ] BLSL SLall ) eV sas 3k of (R
clesas) Gy Sl ST e 5l JlE ] (35 B L say
S Sy (122 66.7%) DLl (e ) Jengta ol 39y el el LS
gl oMsad) 59 i) G»\ﬁﬂ ey apladl lely (bl (el e ODusl $l3
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o A 3 osli (Ul 35 & (BDIHI) s (PHQ-9) e LS ™I i3 ool 33l ) ailo)
.(Von Hippel, 2015) «luldl o Y

Sy asall dladl oo o (3 OleSY) ads 3 edd) it B s e
e al o S LUL Ly, oS O 5 &) «(Beck, 1976) Cognitive Behavioral Theory
ot OB cadey Andd) DU e (3 g SISOV s s Ofy ¢ iy 2 Mg
o it L dlad Bl aely ST 50 (Sl (20 i B3] e ol sl il
Agles ) ol el

3,40 OF 255 3] ¢ il 1da (WoIFF, 2023) Constructivist Theory &slull & ol wous L™
it i) (i) OB cale Slug claglall Al 52 g (Jeladly Bl Vs a2 al oy
L s td dsan LS e Yoty 5000 B Al mead ol sl oM b sl Bals] 3

U ST zalpd) Blels ol o (ol B30 &5 Bap 35y 1))l il o gl
Sy mn o) ods il By L Aaendl SYUEL 3)lie dpdidly Lo gill Ol (93 2
sl (595 2 M Of 4} w)laf &y «(Chen, 2020; Campbell, 2021; Schlicker et al., 2019)
il O s ST e ) gl LY
0| 3| ¢Self-Efficacy Theory (Bandura, 1977h) &3l 35Sl 355 g (3 GU3 e Sk
Bl el e Jolal) Bamdlall wp Lo gard) L) B W) ] a5 ole Y1 B g i)
Sense of Coherence Theory Eluladl jsnall & Ja5 se dozd) odid g LiS™. Lgie 85LazaYly

ke aimy il S oF o i &Y(Antonovsky, 1979) « (Landsverk & Catherine.1998)

G5 S SV (o) ST oy k) il Laji sl 29 ¢ sall 5Ll 305Y15 gd)
L

@LMT iU Shexul gl el ol ) @bl b ) b ) Gsin slax Lo Ll
Campbell, 2021; Elahi, 2025; Raya-) <lwh,s me gl oda sl A3y 3 llab ST el sB

il s 5 5ad 3 el ayleraY) bl s &) (Tenaetal., 2021

O} G «(Wolff, 2023) Constructivist Theory &sludl & ol 5o o (3 &3 1 wis - Sy
LS i o LSSy 1)y <y Ul g iF )b Thee Aol SLSHLlg Bl <Ly b3Le]

94
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LS O] 3] ¢yl s (Bandura, 1977a) Social Learning Theory  sloz¥) Jadl) 2, ka3 (o5

) @ ST S Ghn b gag el piadlly 1)Ll adl o ez 2al) LS
Bpeedll &lae dleloll

2 N Ol jais (3 k) Gl it OF ) el eds a5 ol S

S s SV OV G By slang ccdgdl me ST £ oST5 p5E s o S
i) Beall Gt (3 as Ny A Sehudly 20 Al sl LSS

SIS

s B el il s e jLaeWl e Wads T s 3 OlsaB) e degat drgs
qIS]
o) 2] 2l 53l (3 5 15 L (gskd) Lol (3 Becall SLualdll sas dsgas @
e i
Sby cgalpd) By A Mal) V) a2l o e Sl G Beds pl5 2gy @
s
- [PESRRT - T NPV R (BN U RCVIE PRI (P -\ R SRR PR R PR
Js® e dg I3 L pldWle dy el Gl 5ys il oLl Lot all olul ) jLes) =
ala)l ol wlesY) =
e 4 Gaer B el ] aeasa Ll asl Yl o), agll OF ) a5 e Alen|

oS sy Sl g8 o ol p pSlaad) 1 ly 32 gs ) atlad) oglis ®
L
i) e Al ae Dl gl Blas) Wls adels 5oy ) R il o als
dealys sl bzl o6 paeg Y1 e Aol el el WS R andl Olegestl Ll U
Byl Lty o sl) Ol (593 oM ) 2dels ST el i) cilST3) el s
g:,\.s.%:— - c@))\&“ cﬂbj«j‘ RV :\.19.5}4 djﬁ S99 c?L:J\ ML‘){:‘M\ oYL
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