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Abstract
Article history: Background and Objective: Quality of life (Qol) is a multidimensional concept
Received: April 19, 2026 encompassing physical, psychological, and social dimensions. Pender's Health
Revised: June 10, 2026 Promotion Model analyzes factors influencing health-oriented behaviors. This
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ePublished: September 20, 2026 systematic review and meta-analysis aimed to determine the effect of Pender-based

education on the QoL of Iranians.

Materials and Methods: The present study was conducted according to PRISMA
guidelines up to June, 2026. Relevant articles were retrieved from Maglran, SID,
WesEs Teledh Ry and iy PubMed, Embase, Web of Science (WoS), and Scopus using related keywords. The
School, Zanjan University of Medical Sciences, quality of studies included in the meta-analysis was assessed using the Joanna Briggs
Zanjan, Iran; Clinical Research Development Institute (JBI) checklist. Heterogeneity was evaluated using the I? statistic, and
Center, Imam Khomeini and Mohammad publication bias was examined via Egger's regression intercept.

Kermanshahi ~ and  Farabi  Hospitals, Results: A total of 722 studies were initially identified. After excluding articles
Kermanshah University of Medical Sciences, ynrelated to the research objective, 10 studies were included in the meta-analysis.
Kermanshah, Iran Pooled results revealed a statistically significant increase in QoL scores in the
intervention group compared to the control group (SMD=1.815+0.449; 95% Cl: 0.935
t0 2.695; p<0.001). The intervention effect showed a declining trend with increasing
study year and participant age (p<0.001), while larger sample sizes were associated
with greater effectiveness. Subgroup analyses indicated the strongest effects in
cardiovascular patients and studies conducted in northern Iran.

Conclusion: Pender's model significantly improves quality of life among Iranians,
particularly in younger individuals and cardiac patients. However, its declining
effectiveness with age and in more recent studies underscores the need for tailored
interventions for older adults and the integration of digital health technologies to
enhance its contemporary relevance.
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Extended Abstract

Background and Objective

Quality of life (QoL) is a multidimensional construct
encompassing physical, psychological, and social well-
being. Pender’s Health Promotion Model (HPM) offers
a well-established theoretical framework for analyzing
the determinants of health-promoting behaviors.
Although several primary studies in Iran have
investigated the effectiveness of Pender-based
educational interventions on QoL, no comprehensive
meta-analysis has yet synthesized this body of
evidence. The present study aimed to evaluate the
overall impact of education grounded in Pender’s HPM
on the QoL of the Iranian population through a
systematic review and meta-analysis.

Materials and Methods

This systematic review and meta-analysis was
performed according to the PRISMA 2020 guidelines,
covering articles published up to June 2026. A
comprehensive search was conducted across Maglran,
SID, PubMed, Embase, Web of Science, Scopus, and
Google Scholar using relevant keywords, including
"Quality of life," "Pender," "Health Promotion," and
"Iran." Methodological quality was assessed using the
Joanna Briggs Institute (JBI) checklist for
interventional studies. Heterogeneity was quantified
using the I? statistic, and publication bias was evaluated
with Egger’s regression intercept. Given the
considerable heterogeneity observed, a random-effects
model was applied for all pooled analyses. Meta-
regression and subgroup analyses were also carried out
to identify potential sources of heterogeneity.

Results

The initial search yielded 722 records, of which 10
studies met the predefined inclusion criteria for meta-
analysis, comprising a total of 1,142 participants (571
in the intervention groups and 571 in the control
groups). Pooled estimates demonstrated a statistically
significant increase in QoL scores among participants

receiving the Pender-based educational intervention
compared to controls (SMD=1.815+0.449; 95% CI:
0.935 to 2.695; p<0.001). Substantial heterogeneity
was present across studies (1>=97.31%), while no
significant publication bias was detected (Egger’s test,
p=0.191). Meta-regression analyses revealed that the
intervention effect significantly declined with more
recent publication years (p<0.001) and increasing
participant age (p<0.001), whereas larger sample sizes
were associated with greater effect sizes (p<0.05).
Subgroup analyses indicated that the most pronounced
improvements occurred in studies conducted in
northern Iran and among patients with cardiovascular
conditions (p<0.001). Sensitivity analyses confirmed
the robustness and stability of the overall findings.
Conclusion

This systematic review and meta-analysis provides
robust evidence that educational interventions based on
Pender’s HPM significantly enhance quality of life
among Iranians. The approach appears particularly
effective in younger populations, in larger-scale
studies, and among cardiac patients residing in northern
Iran. However, the observed decline in effectiveness
with advancing age strongly underscores the need to
adapt the model for older adults using simplified
delivery methods, family caregiver involvement, and
senior-friendly digital interfaces. Moreover, the
decreasing effect size in more recently published
studies highlights a pressing need to modernize and
revitalize the model’s application through innovative,
personalized, and digitally-enhanced strategies to
preserve its relevance in evolving healthcare contexts.
Clinicians, particularly nurses, can confidently utilize
Pender’s HPM as a sound theoretical foundation for
designing educational programs to improve QoL across
diverse patient groups. Future research should
prioritize long-term follow-up assessments, cross-
cultural validations, and cost-effectiveness analyses to
further strengthen the evidence base.
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Study name Statistics for each study Std diff in means and 95% Cl

Std diff  Standard Lower Upper

in means error Variance limit limit Z-Value p-Value
Alaei 0.718 0218 0047 0292 1144 3301 0001 {t
Mirzaei 0.661 0184 0034 0300 1023 358  0.000 1
Habibzadh 2.424 0294 0087 1847 3001 8231  0.000 H{F
Bijani 1.052 0225 0051 0611 1493 4678  0.000 {}
Mansouri 0.335 0260 0068 -0174 0845 1290  0.197 1F
Mahvashi 2.539 0321 0103 1909 3168  7.904  0.000 H
Chehry 1.093 0309 009 048 1699  3.531  0.000 |F
Rahimi 1.395 0129 0017 1142 1647 10832  0.000 ]
Aminpour 0.643 025 0066 0141 1146 2509  0.012 1F
Majlsi 7.575 0385 0149 6820 8331 19.651  0.000

1.815 0449 0201 0936 2695 4045  0.000 <
4400  -200 000 200
Favours A Favours B

Meta Analysis
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Study name

Alaei
Mirzaei
Habibzadh
Bijani
Mansouri
Mahvashi
Chehry
Rahimi
Aminpour

Majlsi

Point

1.942
1.950
1.750
1.905
1.982
1.737
1.897
1.872
1.948
1.185
1.815

Standard

error

0.501
0.508
0.482
0.504
0.485
0.478
0.490
0.557
0.492
0.217
0.449

Statistics with study removed

Std diff in means (95%

Variance

0.251
0.258
0.232
0.254
0.235
0.229
0.240
0.311
0.242
0.047
0.201

Lower Upper

limit limit
0.961 2.924
0.954  2.946
0.805 2.694
0.917 2.893
1.031 2.933
0.800  2.675
0.937 2.856
0.779 2.964
0.984 2913
0.760 1.609
0.936  2.695

Cl) with study removed

Z-Value p-Value

3.879 0.000
3.838 0.000
3.632 0.000
3.778 0.000
4.084 0.000
3.631 0.000
3.874 0.000
3.358 0.001
3.960 0.000

5470  0.000 {}

4.045 0.000

-4.00 -2.00 0.00 2.00 4.00

Favours A Favours B

Meta Analysis
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Regression of Year on Std diff in means

8.00

7.20 -
6.40 -
5.60
4.80
4.00 —
3.20
2.40 —
1.60
0.80 -
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O

O

O

0.00 -

O

Q T

1396.40 1397.12 1397.84 1398.56 1399.28 1400.00 1400.72 1401.44 1402.16 1402.88 1403.60
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Regression of Sample size on Std diff in means
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O
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w o oo

0.00 - w w w
11.40 26.52 41.64 56.76 71.88 87.00 10212  117.24 13236 147.48 162.60

Std diff in means

Sample size
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Regression of Age on Std diff in means

8.00
] O
6.40 -
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2.40 Q Q

1.60 -

0.80 - Q @)

0.00 ‘
-4.69 2.02 8.73 15.43 22.14 28.85 35.56 42.27 48.97 55.68 62.39

Std diff in means

Age
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Regression of JBI Score on Std diff in means
8.00
7.20 Q
6.40
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4.00
3.20 4
2.40 Q Q
1.60 -

0.80 Q

0.00 - T T w T w T \ T ; |
8.70 9.06 9.42 9.78 10.14 10.50 10.86 11.22 11.58 11.94 12.30

JBI Score
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