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Vaccination is a crucial public health intervention that reduces both morbidity and mortality 
globally. This study aims to assess and compare the vaccination coverage rates for routine childhood 
immunizations across different Lebanese governorates between 2011 and 2018. This is a retrospective 
secondary analysis. It incorporates vaccination data of 67,000 children (aged 0–18 years) documented 
by the “Health Society”, a prominent non-governmental organization, during its ‘Immunization’ 
project that aimed to improve childhood immunization in Lebanon. The project was carried out under 
three successive phases: Household Survey and Referral phase (2011–2014), Mobile Vaccination Clinics 
phase (2015), and Integrated Referral and Mobile Vaccination phase (2016–2018). Vaccination coverage 
rates for routine childhood immunizations were calculated for each governorate. Comparative 
analyses using SPSS V26 were performed to identify variations in vaccination rates across different 
governorates. Vaccination coverage rates demonstrated significant variability across Lebanese 
governorates and throughout the study period. In 2011, the average vaccination coverage was 51.2%. 
By 2018, coverage had dropped sharply to 13.1%. Mount Lebanon recorded the highest coverage 
during the study period, reaching 57%. In contrast, the South governorate showed a steady decline 
in coverage from 64.1% in 2011 to 10.5% in 2017. By the time coverage in the South reached 12.6% 
in the final year, the governorate had already experienced several years of very low coverage. These 
results highlight concerning trends in vaccination coverage, particularly in the South governorate, 
emphasizing the need for targeted interventions. This study highlights disparities in childhood 
vaccination coverage across Lebanese governorates. These findings underscore the need for targeted 
interventions and public health strategies that improve vaccination rates and ensure equitable access 
to immunization services.
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Vaccination is one of the most effective ways to prevent diseases and save lives1. In Lebanon, a small country in 
the Middle East, childhood vaccines are provided by both public and private healthcare centers, including more 
than 700 primary health clinics2. Around 90% of Lebanese children receive their required vaccines3. However, 
since 2011, the large number of Syrian refugees in Lebanon has made vaccination programs more difficult—
about half of Syrian children in Lebanon do not get al.l their needed vaccines4.

Additionally, the Lebanese Ministry of Public Health reported a 10% decline in coverage for key vaccines 
(OPV3, PENTA3, and MCV1) between 2012 and 2015 among the Lebanese population, including Syrian and 
Palestinian refugees5. During the same period, DPT3 coverage in Lebanon was approximately 90% according 
to world health organization (WHO) estimates report6. This has led to outbreaks of preventable diseases like 
measles, hepatitis A, and others7. To address this, Lebanon’s Expanded Program on Immunization (EPI) aims 
to increase vaccination coverage in all areas to over 95%, keep Lebanon free from polio, and Eliminate measles 
and rubella8.

There are several studies on vaccine delays and dropout rates in Lebanon. A 2016 survey highlighted 
substantial variability in vaccination coverage among children aged 12–59 months, with national coverage below 
the targeted 95%9. A 2018 study found that some parents’ lack of knowledge about vaccines and schedules led to 
delays in vaccination10. The same study showed that Lebanese children had higher vaccination rates and better 
on-time vaccination compared to Syrian children10. So far, no large nationwide study has examined children 
vaccination coverage across different regions in Lebanon.

Understanding the dynamics of vaccination coverage is paramount for public health planning and disease 
prevention, especially in a context as volatile as Lebanon. Therefore, this study aims to estimate the vaccination 
coverage and dropout rates for all vaccines mandated by the Ministry of Public Health in Lebanon among the 
Lebanese population (aged 0–18 years) across several Lebanese governorates, through secondary analysis on 
data collected between 2011 and 2018.

Methods
Study design and population
This study is a retrospective cross-sectional that examined epidemiological data over five years between 
January 2011 to September 2018 across four Lebanese governorates (Mont Lebanon, South Lebanon, Nabatieh, 
Baablbeck-Hemel).

Procedures
This secondary analysis utilized data from the ‘Immunization’ project, a community-based initiative conducted 
by the “Health Society”, a major non-governmental organization in Lebanon, from 2011 to 2018. The project 
aimed to assess vaccination coverage among children aged 0–18 years in different Lebanese Governorates. The 
project evolved through three distinct phases (Fig. 1):

•	 Phase 1 Household Survey and Referral (2011–2014):
	 A trained team of volunteers conducted door-to-door surveys in targeted residential areas to collect house-

hold demographics, presence of children, and vaccination status.Data collection was conducted through 
a house-to-house survey implemented in coordination with local mayors. All neighborhoods within each 
district were systematically visited, and every household encountered during fieldwork was approached for 
inclusion. As such, the survey covered the entire district without the use of sampling procedures. Vaccina-
tion status was determined through parental report and verification of vaccination cards, with coverage rates 
calculated based on well-documented vaccination records. Children with incomplete vaccinations or lacking 
vaccination cards were classified as ‘dropouts’ and referred to affiliated primary healthcare centers for free 
vaccination.

Fig. 1.  Immunization Project Phases (2011–2018).
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•	 Phase 2 Mobile Vaccination Clinics (2015):
	 Following limited referral uptake in the initial phase, the project adapted its strategy by implementing mobile 

vaccination clinics. Children identified between 2011 and 2014 as unvaccinated were immediately referred to 
nearby primary healthcare centers offering free immunization, and families received repeated reminders to 
complete the vaccination schedule. In 2015, the strategy shifted to broaden the outreach to additional house-
holds. The children targeted during the 2015 phase were those who had not responded to earlier invitations 
to attend the health centers for vaccination. The mobile clinics were strategically located within communities 
to enhance accessibility and improve vaccination rates among the target population.

•	 Phase 3 Integrated Referral and Mobile Vaccination (2016–2018)
	 Phase 3 implemented a combined approach integrating both referrals and mobile vaccination clinics to 

optimize vaccination rates. Following household surveys, families were provided with referrals to prima-
ry healthcare centers alongside schedules and locations for conveniently timed mobile vaccination clinics, 
operating during weekends and afternoons. At the mobile clinics, a pediatrician conducted pre-vaccination 
assessments, and vaccination cards were issued upon completion of immunization.

Variables
 

•	   Vaccination Coverage Rate: (Number of vaccinated children / Number of surveyed children) x 100%11.
•	    Vaccination Non-Coverage Rate: Vaccination non-coverage was defined as the absence of one or more 

age-appropriate routine vaccinations according to the Lebanese national immunization schedule at the time 
of data collection.

•	    Catch-Up Vaccination Rate: (Number of children vaccinated after initially missing / Number of children 
who initially missed) x 100%12.

•	    Overall Vaccination Coverage: recalculate the overall vaccination coverage rate after the catch-up cam-
paign13.  

 

Statistical analysis
Continuous variables were presented as mean ± standard deviation, median (range), while categorical variables 
were described as frequencies and percentages. Comparisons between groups were conducted using Pearson 
chi-square tests and Fisher’s exact test for categorical variables and Student’s t-tests and ANOVA for continuous 
variables.

All statistical tests conducted in the study were two-sided, with statistical significance defined as a 
p-value < 0.05. Data collection and analysis were performed using the Statistical Package for Social Sciences 
(SPSS) software, version 26.

Ethical aspects
This study is a secondary analysis of publicly available, aggregated, and anonymized national data, involving no 
human participants or identifiable private information. According to Lebanese national regulations, specifically 
the Ministry of Public Health Circular No. 117/2015/2016 (‘Regulating Scientific Health Research on Human 
Subjects in Lebanon’), formal Institutional Review Board (IRB) approval is mandated for research involving 
human subjects or identifiable data14. As this study did not fall under this mandate, the need for ethical approval 
was formally waived by the Research Ethics Committee of the Health Society on January 26, 2025 (Reference: 
260125-26). The research protocol was conducted in accordance with relevant ethical guidelines outlined in the 
Declaration of Helsinki.

Results
Over a seven-year period, a total of 67,776 children were assessed to identify vaccination dropout. Figure 1 
illustrates the trends in vaccination coverage rates between 2011 and 2018. The data show a substantial 
improvement in vaccination uptake in the early part of the period. Specifically, vaccination coverage increased 
markedly from 26% in 2011 to over 59% in 2016. However, this progress was not sustained, as coverage declined 
again to 43% by 2018. A Kruskal–Wallis test confirmed that these temporal differences in vaccination coverage 
were statistically significant (p < 0.0001), indicating meaningful variation in coverage across the study years 
(Fig. 2).

Between 2011 and 2013, Nabatieh exhibited the highest rate (48.8%), followed by North (43.0%) and South 
(35.9%). A notable shift occurred in 2014, with Mount Lebanon displaying the highest non-coverage (80.4%), 
followed by South (60.8%), Nabatieh (42.3%), and Baalbek-Hermel (41.5%). This pattern persisted in 2016, where 
Baalbek-Hermel recorded the highest rate (95.6%), followed by South (90.1%), North (87.6%), and Nabatieh 
(83.1%). In 2017, Baalbek-Hermel remained high (92.0%), with South (89.5%) and Nabatieh (84.6%) following. 
Finally, in 2018, Mount Lebanon showed the highest non-coverage (87.4%), closely followed by Baalbek-Hermel 
(85.4%) (Fig. 3).

  
Figure 4 presents a comparison of vaccination coverage rates across four governorates (Mont Lebanon, 

Nabatieh, Baalbeck-Hermel, and South) at different time points: “Before Vaccination” (referring to a baseline 
period, specifically 2011–2014) and “After Vaccination” (following the implementation of an Integrated Referral 
and Mobile Vaccination initiative for the years 2016, 2017, and 2018). In 2016, coverage increased substantially in 
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all governorates following the intervention, rising from 12.6% to 46.4% in Mount Lebanon, from 9.8% to 58.1% 
in Nabatieh, from 4.4% to 63.9% in Baalbeck-Hermel, and from 16.9% to 64.4% in the South. A similar pattern 
was observed in 2017, with notable increases in Baalbeck-Hermel (8.0% to 63.4%) and moderate improvements 
in Nabatieh (15.4% to 34.2%) and the South (10.5% to 40.0%). In 2018, vaccination coverage again improved 
following the intervention, increasing from 12.6% to 42.3% in Mount Lebanon and from 14.6% to 46.4% in 
Baalbeck-Hermel (Fig. 4).

Discussion
 Vaccination non-coverage rates (2011–2018) revealed not only broad disparities across the four Lebanese 
governorates but also important variations within them. For example, in Nabatieh governorate, certain areas 
such as Maroun Ras showed notably higher coverage compared to other nearby villages and towns, suggesting 
localized differences in health service accessibility, community engagement, and population mobility. These 
intra-governorate contrasts indicate that challenges in vaccine uptake are not uniformly distributed, even within 
the same region. In addition to geographic remoteness from primary health care centers, local socioeconomic 
factors, population displacement patterns, and the varying presence of community-based organizations may 
have contributed to these micro-level disparities4.

 The data collection period (2011–2018) coincided with the height of the Syrian refugee crisis in Lebanon. 
Between 2011 and 2015, Lebanon hosted a total of 1,166,488 registered Syrian refugees, according to the United 
Nations High commissioner for Refugees (UNHCR)7. Notably, children benefiting from the ‘Immunization’ 
project were not limited to Lebanese nationals; Syrian children, including refugees, were also included. That is 
important because certain regions like Baalbeck-Hermel that experienced the highest influx of Syrian refugees, 
concurrently, demonstrated the highest peak in non-coverage rates, reaching 95.6% by 2016. A household 
survey (2015) found that only 46.5% of Syrian refugees living outside of camps in Lebanon were able to produce 
their children’s vaccination cards16. Moreover, when relying on routine non-campaign se12rvices, only 12.5% 
of Syrian children had completed their immunization schedule16. These findings reflect major challenges in 
obtaining routine vaccinations among Syrian refugees in Lebanon and underscore the importance of carrying 
vaccination campaigns. Also, despite the many campaigns carried by MOPH, vaccination coverage rates 
remained alarmingly low.

 The high overall non-coverage rate in Lebanon may be further attributed to poor parental health literacy. 
A study assessing 3,500 parents in Lebanon found that higher levels of education and good parent-physician 
communication were associated with better vaccination practices10. Another study conducted in Lebanon 
showed that parents erroneously assuming their children’s vaccination status aligned with their vaccination 
schedule was inversely related to timely administration of vaccines17. Other factors were found to contribute 
to this negative association including poor maternal knowledge on immunization schedules and relying on 
schools and nurseries to make decisions on children’s vaccination17. A systematic review found that negative 
attitudes towards vaccination and incorrect beliefs on the reliability of vaccines were associated with decreased 
herd immunity and increased vaccine hesitancy18. These factors show the importance of educating parents on 
maintaining timely vaccination and good parent-physician communication, especially in developing countries 
such as Lebanon.

A secondary analysis done in India showed that dropout rates were higher among children of younger 
mothers (aged 15–19 years)19. Additionally, rural areas experienced higher drop-out rates compared to urban. 
Other factors were shown to contribute to higher non-coverage rate such as wealth, birth order, religion, 
antenatal visits, and public/private health facilities19. Lebanon is another developing country, and such factors 
may have played a role in the disparities recorded between different Lebanese districts.

Fig. 2.  Evolution of vaccination coverage rate (2011–2018); p-value of Kruskal Wallis test were presented.

 

Scientific Reports |         (2026) 16:4216 4| https://doi.org/10.1038/s41598-025-34322-7

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


 A nationwide survey conducted by Mansour et al. in 2016, amidst the Syrian refugee crisis, assessed the 
immunization coverage for children aged 12–59 months. Researchers in this study found that the overall 
vaccination coverage rate was below 95% for any recommended last dose7. Moreover, a discrepancy was found 
between different Lebanese districts. For instance, Aley district (Mount Lebanon) exhibited the highest polio 
third dose coverage among Lebanese children at 95.5%, compared to only 61.3% coverage rate in Becharre 
district (North governorate)7. Furthermore, Syrian children exhibited higher dropout rates compared to 
Lebanese children. Dropout rates ranged between 10.2% and 23.4% among Syrian children, compared to 6.7% 
and 18.9% among Lebanese children7.

 This is the first large-scale, multi-governorate study to assess childhood vaccination status in Lebanon. A 
total of 63,912 child were included across four Lebanese governorates. Only high-quality data were utilized, 
since only vaccination cards were approved to determine children’s vaccination status. Additionally, the study 
assessed vaccination status of children from ages 0 to 18 years. This broad age range means that coverage rates 
measured included all routine vaccinations provided in Lebanon.

 Limitations to this study are primarily related to the study design. The study has a retrospective cross-
sectional design. This prevents tracking changes in vaccination status for individuals over time. Moreover, it 
relies on secondary data, hence there is limited control over the nature and scope of information available. The 

Fig. 3.  Geographic distribution of non-coverage vaccination rate by governorate. This file is licensed under the 
Creative Commons Attribution 4.0 International license15.
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Village/City Governorate
Total number of 
children in family

Vaccinated 
children*

Total number 
leak of vaccine

Vaccination 
coverage 
rate

95% Confidence 
interval VC

Vaccination 
non-coverage 
rate

95% 
Confidence 
interval 
NVC

2011–2014

Borj El brajneh Mount Lebanon 1790 386 1439 21.6 (19.7;23.5) 78.4 (76.5;80.3)

Haret Hreik Mount Lebanon 1526 567 1041 37.2 (34.7;39.6) 62.8 (60.4;65.3)

Ghobeiry Mount Lebanon 1591 830 1058 52.2 (49.7;54.6) 47.8 (45.4;50.3)

Cheyah Mount Lebanon 1537 156 450 10.1 (8.6;11.7) 89.9 (88.3;91.4)

Odaiseh South 523 175 318 33.5 (29.4;37.5) 66.5 (62.5;70.6)

Aytaroun South 1437 388 519 27.0 (24.7;29.3) 73.0 (70.7;75.3)

Bint jbeil Nabatieh 1386 278 547 20.1 (17.9;22.2) 79.9 (77.8;82.1)

Aynata Nabatieh 481 169 275 35.1 (30.9;39.4) 64.9 (60.6;69.1)

Maroun Ras Nabatieh 229 148 152 64.6 (58.4;70.8) 35.4 (29.2;41.6)

Yaroun Nabatieh 111 31 42 27.9 (19.6;36.3) 72.1 (63.7;80.4)

Kounin Nabatieh 238 66 105 27.7 (22.0;33.4) 72.3 (66.6;78.0)

Hanin Nabatieh 88 41 47 46.6 (36.2;57.0) 53.4 (43.0;63.8)

Chaqra Nabatieh 1622 345 878 21.3 (19.3;23.3) 78.7 (76.7;80.7)

Baarachite Nabatieh 704 220 559 31.3 (27.8;34.7) 68.8 (65.3;72.2)

Ayta Chaab Nabatieh 1881 206 496 11.0 (9.5;12.4) 89.0 (87.6;90.5)

Jarjoua Nabatieh 199 51 29 25.6 (19.6;31.7) 74.4 (68.3;80.4)

Roumine Nabatieh 434 50 259 11.5 (8.5;14.5) 88.5 (85.5;91.5)

Jebaa Nabatieh 469 60 60 12.8 (9.8;15.8) 87.2 (84.2;90.2)

Kfarfila Nabatieh 220 89 92 40.5 (34.0;46.9) 59.5 (53.1;66.0)

Ain Kana Nabatieh 689 131 164 19.0 (16.1;21.9) 81.0 (78.1;83.9)

Nabatieh Nabatieh 1370 211 1057 15.4 (13.5;17.3) 84.6 (82.7;86.5)

El Rihan Nabatieh 283 100 125 35.3 (29.8;40.9) 64.7 (59.1;70.2)

Khiam Nabatieh 1540 432 654 28.1 (25.8;30.3) 71.9 (69.7;74.2)

Taybeh Nabatieh 813 283 444 34.8 (31.5;38.1) 65.2 (61.9;68.5)

Touline Nabatieh 846 354 529 41.8 (38.5;45.2) 58.2 (54.8;61.5)

Konaytarah Nabatieh 145 43 73 29.7 (22.2;37.1) 70.3 (62.9;77.8)

Adshite Nabatieh 84 25 44 29.8 (20.0;39.5) 70.2 (60.5;80.0)

Reb Tletin Nabatieh 75 32 75 42.7 (31.5;53.9) 57.3 (46.1;68.5)

Saweneh Nabatieh 438 234 306 53.4 (48.8;58.1) 46.6 (41.9;51.2)

Deir Seryan Nabatieh 172 36 63 20.9 (14.9;27.0) 79.1 (73.0;85.1)

Houla Nabatieh 769 56 256 7.3 (5.4;9.1) 92.7 (90.9;94.6)

South Baalbeck Baalbeck-Hermel 2790 416 993 14.9 (13.6;16.2) 85.1 (83.8;86.4)

Nord Baalbeck Baalbeck-Hermel 566 173 249 30.6 (26.8;34.4) 69.4 (65.6;73.2)

Shalal Baalbeck-Hermel 525 181 327 34.5 (30.4;38.5) 65.5 (61.5;69.6)

Hermel Baalbeck-Hermel 1385 556 560 40.1 (37.6;42.7) 59.9 (57.3;62.4)

West Baalbeck Baalbeck-Hermel 1384 608 893 43.9 (41.3;46.5) 56.1 (53.5;58.7)

2016

Borj Brajneh Mount Lebanon 733 358 637 48.8 (45.2;52.5) 51.2 (47.5;54.8)

Mrayjeh Mount Lebanon 780 362 689 46.4 (42.9;49.9) 53.6 (50.1;57.1)

Bani Hayan South 43 24 34 55.8 (41.0;70.7) 44.2 (29.3;59.0)

Kabrikha South 231 119 191 51.5 (45.1;58.0) 48.5 (42.0;54.9)

Blida South 187 154 158 82.4 (76.9;87.8) 17.6 (12.1;23.1)

Talousa Nabatieh 98 71 84 72.4 (63.6;81.3) 27.6 (18.7;36.3)

Markaba Nabatieh 322 184 310 57.1 (51.7;62.5) 42.9 (37.4;48.2)

Tiri Nabatieh 144 82 129 56.9 (48.9;65.0) 43.1 (34.9;51.1)

Beit Yahoun Nabatieh 158 99 132 62.7 (55.1;70.2) 37.3 (29.7;44.8)

Hadatha Nabatieh 220 91 185 41.4 (34.2;47.9) 58.6 (52.1;65.1)

Sarbine Nabatieh 62 42 42 67.7 (56.1;79.4) 32.3 (20.6;43.8)

Rchaf Nabatieh 136 113 127 83.1 (76.8;89.4) 16.9 (10.6;23.2)

Nmeyreih Nabatieh 373 237 335 63.5 (58.7;68.4) 36.5 (31.5;41.3)

Ain Bouswar Nabatieh 67 48 57 71.6 (60.4;82.4) 28.4 (17.5;39.1)

Houmine Nabatieh 247 204 221 82.6 (77.4;87.3) 17.4 (12.6;22.1)

Aza Nabatieh 29 17 20 58.6 (40.7;76.5) 41.4 (23.4;59.3)

Continued
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absence of nationality data is particularly important, as it restricts our ability to examine associations related to 
refugee status or migrant populations, which may have influenced vaccination patterns in certain regions. Major 
gaps include lack of information on the nature of vaccines taken as well as children’s nationalities. This study did 
not collect detailed age-stratified vaccination data, which prevented us from conducting age-specific analyses. 
This limits the ability to compare vaccination gaps across specific age groups. In addition, the secondary data 
used did not contain sufficient variables that allow comprehensive analysis of the factors contributing to the high 
non-coverage rate. Furthermore, analysis was conducted in only four regions (Mount Lebanon, South Lebanon, 
Nabatieh, Baalbeck-Hermel), which limits the generalizability of findings to all of Lebanon.

Village/City Governorate
Total number of 
children in family

Vaccinated 
children*

Total number 
leak of vaccine

Vaccination 
coverage 
rate

95% Confidence 
interval VC

Vaccination 
non-coverage 
rate

95% 
Confidence 
interval 
NVC

Sarba Nabatieh 71 33 71 46.5 (34.9;58.1) 53.5 (41.9;65.1)

Temnine Tahta Nabatieh 979 466 906 47.6 (44.5;50.7) 52.4 (49.2;55.5)

Makna Baalbeck-Hermel 215 64 179 29.8 (23.7;35.9) 70.2 (64.1;76.3)

Al Jamaliye Baalbeck-Hermel 208 19 195 9.1 (5.2;13.0) 90.9 (86.9;94.7)

Flewa Baalbeck-Hermel 183 105 169 57.4 (50.2;64.5) 42.6 (35.4;49.7)

Bouday Baalbeck-Hermel 611 148 592 24.2 (20.8;27.6) 75.8 (72.3;79.1)

Al Bjeja Baalbeck-Hermel 50 19 48 38.0 924.5;51.5) 62.0 (48.5;75.4)

Al Jdeideh Baalbeck-Hermel 57 21 56 36.8 (24.3;49.4) 63.2 (50.6;75.6)

AL Kharayeb Baalbeck-Hermel 31 8 30 25.8 (10.4;41.2) 74.2 (58.7;89.5)

Al Zire Baalbeck-Hermel 54 27 53 50.0 (36.7;63.3) 50.0 (36.6;63.3)

Jaboula Baalbeck-Hermel 11 9 11 81.8 959.0;104.6) 18.2 (-4.6;40.9)

Habouba Baalbeck-Hermel 76 29 76 38.2 927.2;49.1) 61.8 (50.9;72.7)

Halbata Baalbeck-Hermel 253 132 248 52.2 946.0;58.3) 47.8 (41.6;53.9)

Zaboud Baalbeck-Hermel 255 125 243 49.0 (42.9;55.2) 51.0 (44.8;57.1)

El Hermel Baalbeck-Hermel 1806 1730 1741 95.8 (94.9;96.7) 4.2 (3.28;5.13)

2017

Majdel Selem South 779 335 740 43.0 (39.5;46.4) 57.0 (53.5;60.4)

Knerit South 242 134 229 55.4 (49.1;61.6) 44.6 (38.3;50.8)

Kawsariyet lseyed South 337 74 247 22.0 (17.5;26.3) 78.0 (73.6;82.4)

Mays El Jabal Nabatieh 853 308 735 36.1 (32.8;39.3) 63.9 (60.6;67.1)

Yohmor lshkif Nabatieh 173 43 133 24.9 (18.4;31.2) 75.1 (68.7;81.5)

El khraybe Baalbeck-Hermel 505 279 423 55.2 (50.9;59.5) 44.8 (40.4;49.0)

Maaraboun Baalbeck-Hermel 100 62 90 62.0 (52.4;71.5) 38.0 (28.4;47.5)

El khodor Baalbeck-Hermel 516 319 488 61.8 (57.6;66.0) 38.2 (33.9;42.3)

El Kaser Baalbeck-Hermel 1209 794 1162 65.7 (62.9;68.3) 34.3 (31.6;37.0)

Sahlet lMay Baalbeck-Hermel 90 54 86 60.0 (49.8;70.1) 40.0 (29.8;50.1)

El Kwakh Baalbeck-Hermel 242 180 200 74.4 (68.8;79.8) 25.6 (20.1;31.1)

2018

Sahlet lMay Baalbeck-Hermel 1203 250 985 20.8 (18.4;23.0) 79.2 (76.9;81.5)

Hosh Sayed Ali Baalbeck-Hermel 229 158 185 69.0 (63.0;74.9) 31.0 (25.0;36.9)

El Kaser Baalbeck-Hermel 1209 794 1162 65.7 (62.9;68.3) 34.3 (31.6;37.0)

El zakbe Baalbeck-Hermel 508 283 289 55.7 (51.3;60.0) 44.3 (39.9;48.6)

Tamnine Tahta Baalbeck-Hermel 676 348 558 51.5 (47.7;55.2) 48.5 (44.7;52.2)

Taraya Baalbeck-Hermel 214 76 171 35.5 (29.1;41.9) 64.5 (58.0;70.8)

Britel Baalbeck-Hermel 165 138 159 83.6 (77.9;89.2) 16.4 (10.7;22.0)

Temnine Fawka Baalbeck-Hermel 217 102 182 47.0 (40.3;53.6) 53.0 (46.3;59.6)

Bazeliye Baalbeck-Hermel 889 458 798 51.5 (48.2;54.8) 48.5 (45.1;51.7)

El saaede Baalbeck-Hermel 342 100 321 29.2 (24.4;34.0) 70.8 (65.9;75.5)

El Hafir Baalbeck-Hermel 191 44 170 23.0 (17.0;29.0) 77.0 (70.9;82.9)

Bouday Baalbeck-Hermel 294 96 261 32.7 (27.2;38.0) 67.3 (61.9;72.7)

Hay Sellom Mount Lebanon 11,013 5624 9829 51.1 (50.1;52.0) 48.9 (47.9;49.8)

Borj Brajneh Mount Lebanon 6550 1807 5523 27.6 (26.5;28.6) 72.4 (71.3;73.4)

Table 1.  Geographic distribution of childhood vaccination coverage and non-coverage rates by Governorate 
and Village/City. VC: Vaccination Coverage Rate, VNC: Vaccination Non-Coverage Rate; * Vaccinated children 
with Integrated Referral and Mobile Vaccination.
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Implications for Public Health
This study’s findings carry significant implications for public health in Lebanon, particularly highlighting the 
need for targeted interventions to address the concerning decline in childhood vaccination coverage.

 First, community outreach programs should be adapted to local contexts to improve vaccine awareness, 
rebuild trust in healthcare institutions, and ensure the dissemination of accurate information. Outreach intensity 
and messaging should reflect local determinants of hesitancy, especially in regions reporting higher non-
coverage.

 Second, the Ministry of Public Health should prioritize mobile health clinics in underserved and 
geographically isolated governorates. These units can reduce physical and financial access barriers and play a 
critical role in areas where fixed PHCCs are sparse or overstretched.

Third, implementing a national digital immunization registry with automated reminders would facilitate 
timely vaccination nationwide while enabling subnational monitoring. Such systems are essential for PHC teams 
to detect and investigate high-dropout clusters at the district or municipality level.

 Moreover, refugees and socioeconomically vulnerable groups, who are unevenly distributed across 
governorates, require targeted support to ensure equitable access to routine immunization services. Tailoring 
service delivery to these populations is critical for preventing localized immunity gaps that can trigger outbreaks.

 Finally, further research should explore region-specific barriers to vaccination such as supply chain issues, 
workforce constraints, community mistrust, or transportation difficulties to guide evidence-based interventions 
by governmental and non-governmental stakeholders.

Conclusions
 This retrospective analysis of vaccination data across Lebanese governorates from 2011 to 2018 reveals significant 
disparities and an overall trend of declining vaccination coverage and increasing non-coverage. While Mount 
Lebanon consistently exhibited the highest coverage, the South governorate experienced a particularly sharp 
and sustained decline. The substantial shift toward non-coverage across Lebanon by 2018 suggests challenges 
in maintaining routine childhood immunization. These findings indicate the need for targeted, governorate-
specific interventions to address factors that may be contributing to declining vaccination rates—particularly 
in vulnerable regions such as the South—in order to safeguard public health and reduce the risk of outbreaks of 
vaccine-preventable diseases.

Data availability
The datasets used and/or analysed during the current study are available from the corresponding author on 
reasonable request.
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