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Aim: This study aimed to describe the public health and 
primary health care services delivered in Kahramanmaraş 
Province from the first day of the earthquakes through 
the end of the first month following the disaster.
Material and Method: A descriptive study was 
conducted covering February 6–March 6, 2023. Daily 
syndromic surveillance was performed for respiratory 
tract infections, acute gastrointestinal infections, 
exanthematous diseases, jaundice, and scabies. 
Immunization activities were monitored through routine 
records of vaccines administered, including hepatitis B, 
BCG, DTP-IPV-Hib, pneumococcal conjugate, MMR, oral 
polio, tetanus–diphtheria, hepatitis A, varicella, and 
rabies vaccines. Water quality was assessed at district 
level and classified as compliant or non-compliant. Data 
were analyzed using descriptive statistics.
Results: Health services were established in 46 tent 
and container settlements, with 16 operating on a 
24-hour basis. During the study period, 5,445 child 
follow-ups, 1,774 antenatal visits, and 979 postnatal 
visits were recorded. Tetanus-diphtheria, DTP-IPV-Hib, 
and pneumococcal conjugate vaccines were the most 
frequently administered vaccines. A total of 283,210 
individuals were reached through 774 rural field visits. 
Among 1,646 water samples collected from 11 districts, 
92% met safety standards, while microbiological non-
compliance was detected in 104 samples.
Conclusions: Despite major post-disaster challenges, 
essential public health and primary care services were 
maintained during the first month. Primary health care 
delivery, surveillance, immunization, and psychosocial 
support were key components of the response, 
highlighting the importance of organized public health 
systems in strengthening disaster resilience.

Keywords: Earthquakes, primary health care, public 
health, syndromic surveillance, immunization

Amaç: Bu çalışma, depremlerin ilk gününden afet sonrası 
ilk ayın sonuna kadar Kahramanmaraş ilinde sunulan halk 
sağlığı ve birinci basamak sağlık hizmetlerini tanımlamayı 
amaçlamaktadır.
Gereç ve Yöntem: 6 Şubat–6 Mart 2023 tarihlerini 
kapsayan tanımlayıcı bir çalışma yürütülmüştür. Solunum 
yolu enfeksiyonları, akut gastrointestinal enfeksiyonlar, 
eksantematöz hastalıklar, sarılık ve uyuz için günlük 
sendromik sürveyans uygulanmıştır. Aşılama faaliyetleri; 
hepatit B, BCG, DTP-IPV-Hib, pnömokok konjuge, KKK, oral 
polio, tetanoz-difteri, hepatit A, suçiçeği ve kuduz aşılarını 
içeren rutin kayıtlar üzerinden izlenmiştir. Su kalitesi ilçe 
düzeyinde değerlendirilmiş ve uygun/uygunsuz olarak 
sınıflandırılmıştır. Veriler tanımlayıcı istatistiklerle analiz 
edilmiştir.
Bulgular: 46 çadır ve konteyner yerleşiminde sağlık 
hizmetleri kurulmuş olup, bunlardan 16’sı 24 saat esasına 
göre hizmet vermektedir. Çalışma döneminde 5.445 
çocuk izlemi, 1.774 antenatal izlem ve 979 postnatal izlem 
kaydedilmiştir. En sık uygulanan aşılar tetanoz-difteri, DTP-
IPV-Hib ve pnömokok konjuge aşıları olmuştur. 774 kırsal 
saha ziyaretiyle toplam 283.210 kişiye ulaşılmıştır. 11 ilçeden 
toplanan 1.646 su örneğinin %92’si güvenlik standartlarını 
karşılarken, 104 örnekte mikrobiyolojik uyumsuzluk tespit 
edilmiştir.
Sonuç: Afet sonrası karşılaşılan büyük zorluklara rağmen, 
ilk ay boyunca temel halk sağlığı ve birinci basamak 
sağlık hizmetleri sürdürülebilmiştir. Birinci basamak 
sağlık hizmetleri, sürveyans, aşılama ve psikososyal 
destek faaliyetleri yanıtın temel bileşenlerini oluşturmuş; 
organize halk sağlığı sistemlerinin afet dayanıklılığını 
güçlendirmedeki önemi vurgulanmıştır.
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INTRODUCTION
Earthquakes are among the most destructive natural 
disasters, characterized by their unpredictability and their 
profound impact on both human populations and the 
built environment. They represent one of the most active 
geological processes worldwide and have the potential 
to cause extensive loss of life, infrastructure damage, 
and social disruption (1). Following major earthquakes, 
affected populations frequently lose their established 
living conditions and face substantial difficulties in 
meeting essential daily needs. To address immediate 
shelter requirements, governments commonly establish 
temporary mass accommodation sites, including tent and 
container settlements (2). During the early post-disaster 
period, however, damage to critical infrastructure often 
compromises access to fundamental necessities such 
as heating, safe drinking water, sanitation facilities, and 
bathing services within these temporary settlements 
(3). Simultaneously, uninterrupted access to essential 
health services becomes indispensable. Maintaining 
the continuity of public health and primary health care 
services during natural disasters such as earthquakes 
is therefore crucial for safeguarding population health, 
preventing avoidable morbidity and mortality, and 
ensuring the continuity of essential healthcare delivery.

Public health responses during disasters require a 
comprehensive, multidisciplinary approach encompassing 
a broad spectrum of interventions. Key components 
include rapid health needs assessment, the establishment 
and maintenance of epidemiological surveillance 
systems, organization of primary health care services, and 
coordination of humanitarian health assistance. From an 
environmental health perspective, priority interventions 
include ensuring access to safe drinking water, maintaining 
hygiene and sanitation, managing solid waste and 
wastewater, organizing temporary settlements, overseeing 
the dignified management of the deceased, assessing 
environmental and industrial hazards, and controlling 
vector-borne and zoonotic risks. Within primary health care, 
particular emphasis is placed on the prevention and control 
of communicable and non-communicable diseases, as well 
as the protection of maternal, neonatal, child, older adult, 
and disability health. Furthermore, essential services related 
to nutrition, security, education, and community-based 
health education should be sustained without interruption 
during the acute phase of disaster response (4).

Unlike studies focusing on a single aspect of disaster 
response, the present study provides an integrated 
description of primary health care, communicable 
disease surveillance, immunization, psychosocial 
support, rural outreach, and drinking water safety 
during the first month following the earthquakes. 
This comprehensive assessment may provide useful 
operational information for planning and strengthening 
primary health care responses in future disasters.

MATERIAL AND METHOD
Study Design and Setting
This retrospective descriptive study was conducted 
to evaluate the delivery of primary health care and 
public health services following the Kahramanmaraş 
earthquakes that struck Türkiye on February 6, 2023. The 
study covered the one-month acute response period 
from February 6 to March 6, 2023.

The dataset was derived from routinely collected 
administrative and health service records maintained 
as part of the emergency public health response. 
These records had been systematically compiled by the 
relevant public health authorities to ensure continuity of 
health service delivery before the study was conceived; 
therefore, the study was designed retrospectively. Ethical 
approval was obtained in October 2025, permitting the 
scientific analysis of previously collected secondary data 
that contained no personally identifiable information.

Data Sources and Variables
Data were obtained from Family Health Centers, 
Community Health Centers, District Health Directorates, 
health units established within temporary tent and 
container settlements, and mobile primary health care 
teams serving rural communities. Daily service reports 
included outpatient visits, maternal and child health 
services (infant and child follow-up visits, antenatal 
care, and postnatal follow-up), newborn registrations, 
screening activities, and immunization services. All data 
were compiled using the standardized reporting forms 
routinely employed within the notification systems of 
the Turkish Ministry of Health.

Communicable disease surveillance data were collected 
through the national syndromic surveillance system 
based on daily reports submitted by healthcare facilities. 
Respiratory tract infection was defined as the presence 
of at least one of the following symptoms: fever, cough, 
sore throat, or dyspnea. Acute gastrointestinal infection 
was defined as the sudden onset of diarrhea and/or 
vomiting. Exanthematous disease was defined as the 
presence of generalized skin rash accompanied by fever. 
Jaundice was defined clinically by scleral or cutaneous 
icterus, while scabies comprised suspected or probable 
cases identified through clinical examination. Data on 
ivermectin distribution for scabies control were obtained 
from pharmaceutical distribution records maintained by 
the relevant health authorities. Reported case counts 
and service data represent healthcare encounters rather 
than unique individuals.

Environmental health data regarding drinking 
water safety were collected from all 11 districts of 
Kahramanmaraş Province through routine environmental 
surveillance activities. Water samples were obtained 
using a risk-based sampling strategy targeting active 
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water supply points where infrastructure damage had 
been reported, water interruptions had occurred, or 
contamination was suspected. Microbiological analyses 
included the detection of coliform bacteria, Escherichia 
coli, and enterococci, whereas chemical assessments 
focused primarily on organoleptic characteristics and 
nitrate concentrations. Water quality was classified as 
compliant or non-compliant according to the drinking 
water quality standards established by the World Health 
Organization and the European Union.

Rural health service indicators included the number of 
village visits conducted by mobile health teams and the 
number of individuals receiving services. Psychosocial 
support data comprised physician consultations, 
household visits conducted by psychologists, and 
psychosocial counseling sessions.

Statistical Analysis
The data were analyzed according to temporal trends 
(daily distributions), geographical variation across 
districts, and service categories. Descriptive and 
comparative statistical approaches were employed, and 
the findings are presented as frequencies, percentages, 
and relative distributions. Differences in water quality 
compliance among districts were evaluated using the 
chi-square test.

To reduce statistical instability associated with low daily 
vaccination counts and to better characterize temporal 
patterns, immunization data were aggregated into 
weekly intervals. Temporal trends in weekly vaccination 
activities were assessed using linear regression analysis, 
with calendar week treated as the independent variable 
and the weekly number of vaccine doses administered 
as the dependent variable. When appropriate, analyses 
were stratified by vaccine type using the split-file 
approach. A two-sided p-value of <0.05 was considered 
statistically significant.

Data integrity was verified through cross-validation of 
daily reports obtained from multiple reporting sources. 
No personally identifiable information was included 
in the study, and all analyses were performed using 
aggregated institutional data.

The study was approved by the Ethics Committee of 
Ankara Yıldırım Beyazıt University (Approval No. E-2025-
23; October 2025) and was conducted in accordance 
with the principles of the Declaration of Helsinki. Strict 
confidentiality and data protection standards were 
maintained throughout the study.

RESULTS
As of March 6, 2023, primary health care services in 
Kahramanmaraş Province were delivered through 
97 Family Health Centers (76.9%), all Community 
Health Centers (100%), and all District Health 
Directorates (100%). Of the 46 temporary tent and 
container settlements, 16 provided 24-hour services, 
while 30 operated on a part-time basis, indicating a 
predominantly reduced-hour service model.

Regarding infrastructure damage, most Family Health 
Centers sustained minor damage (n=85), while about 
one-third experienced moderate or severe damage 
(n=40), and one was completely destroyed. Only 
six centers were relocated to container facilities, 
indicating limited replacement of heavily damaged 
infrastructure during the acute phase.

Health service delivery showed marked temporal 
variability, with concurrent declines in outpatient 
visits, follow-ups, and immunizations on February 
19 and March 5, followed by recovery. Infant and 
child follow-ups were more frequently recorded 
than antenatal and postnatal visits during the study 
period (Table 1).

Table 1. Weekly Health Service Delivery During the First Month Following the Earthquake

 Health Service Type 07.02.2023-
13.02.2023

14.02.2023-
20.02.2023

21.02.2023-
27.02.2023

28.02.2023-
06.03.2023

06.02.2023 – 
06.03.2023

Number of Examinations 68,442 31,432 22,450 34,434 156,758

Number of Infant and Child Follow-ups 1077 1365 1595 1408 5.445

Number of Pregnant Women Follow-ups 691 176 429 478 1.774

Number of Postpartum Follow-ups 812 27 74 66 979

Number of Newborns 159 65 152 82 458

Respiratory Tract Infections 45,365 17,760 12,982 12,217 88,324

Acute Intestinal Infections 7,506 2,019 1,779 1,359 12,663

Exanthematous Diseases 39 11 11 4 65

Jaundice Cases 0 8 1 3 12

Newborn Screening Samples 364 60 118 124 666

Newborn SMA Screening 76 96 18 88 278

Premarital SMA Screening 5 5 9 6 25

Number of Scabies Cases 0 0 68 252 320

Number of Distributed Ivermectin Doses 0 0 48 117 165
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Among communicable diseases, respiratory tract 
infections and acute gastrointestinal infections were the 
most frequently reported conditions. Exanthematous 
diseases and jaundice remained relatively uncommon, 
while reported scabies cases increased toward the end 
of the observation period (Table 1).

Within the immunization services, tetanus-diphtheria 
(Td) vaccine was the most frequently administered 
vaccine during the one-month period (n=1,028). This 
was followed by the pentavalent vaccine (DTP-IPV-
Hib) and the pneumococcal conjugate vaccine (PCV). 
Measles-mumps-rubella (MMR), hepatitis B, oral polio, 
and hepatitis A vaccines were also administered on 
a routine basis. Analysis of daily data revealed that 
the highest number of vaccinations was recorded 
on March 3, whereas markedly lower values were 
observed on certain days (notably between February 
19 and March 5). These findings indicate that, 
although immunization services were maintained 
throughout the post-disaster period, their delivery 
exhibited an irregular temporal distribution 
influenced by fluctuations in operational capacity 
and human resources (Figure 1).

Weekly data were grouped into four categories 
according to vaccine type, and the relationships 
between groups were evaluated using linear 
regression analysis. The regression model was found 
to be statistically significant (p=0.019). In subgroup 
analyses by vaccine type, significant temporal trends 
in weekly administration counts were observed 
for the DTP-IPV-Hib, pneumococcal conjugate 
vaccine (PCV), oral polio vaccine (OPV), and varicella 
vaccines (p=0.006, p=0.002, p=0.033, and p=0.003, 
respectively) (Table 2).

Table 2.
Vaccine type F p-value
BCG 9.37 0.092
DaBT-İPA-Hib 161.91 0.006
Hepatitis A 15.24 0.060
Hepatitis B 7.96 0.106
MMR 14.17 0.064
PCV 597.22 0.002
Rabies 0.02 0.914
OPV 28.52 0.033
Varicella 302.37 0.003
Td 2.47 0.257
Overall model 50.52 0.019
*Linear regression analysis, ** p<0.05 was considered significant.

Other Health Services and Water Quality Analyses
Within rural health service delivery, 774 field visits 
reached 283,210 individuals, indicating that services 
were predominantly provided through mass outreach 
rather than individualized care.

For psychosocial support, 104 physician–patient 
consultations were recorded, while psychologists conducted 
1,628 household visits, resulting in 6,147 counseling 
sessions, showing a clear predominance of home-based 
interventions over individual clinical encounters.

Regarding drinking water safety, 1,646 samples were 
collected from 11 districts, with 92% meeting safety 
standards. However, spatial variability was observed, with 
higher non-compliance in Nurhak (36%) and moderate 
levels in Elbistan and Göksun, while rates remained below 
10% in other districts, suggesting localized risk clusters. 
Despite these differences, no statistically significant 
variation was found across districts (p=0.233), indicating no 
overall provincial-level difference in compliance (Figure 2).

Figure 1. Daily immunization services delivered during the first month following the earthquake

DAILY VACCINATION MONITORING

Varicella RabiesHep. ATdOPAKKKKPABCGHepatit B DaBT-IPA-Hib
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Microbiological analyses identified a total of 104 
instances of non-compliance. The majority of these were 
associated with the presence of coliform bacteria (n=79), 
Escherichia coli (n=34), and enterococci (n=43).

In chemical analyses, a total of 130 non-compliant 
findings were detected, with nearly all of them related 
to organoleptic parameters, including color, odor, taste, 
and turbidity (n=129). No non-compliance related to 
nitrate levels was identified, indicating that chemical risk 
was predominantly confined to physicochemical quality 
indicators rather than specific chemical contamination.

Table 3. Microbiological and Chemical Water Quality Compliance 
Results
Unsuitability Type 06.02.2023-07.03.2023
Microbiological Unsuitability

Coliform 79
Escherichia coli (E. coli) 34
Enterococcus 43
Total 104

Chemical Suitability
Color, Odor, Taste, and Turbidity 129
Nitrate 0
Other Parameters 1
Total 130

* The total value represents the number of samples showing at least one microbiological 
nonconformity and does not preclude individual parameters.

When districts with identified non-compliant water 
quality were evaluated alongside the provincial 
distribution of acute gastrointestinal infection 
notifications, a concurrent pattern was observed in 
some districts, where both environmental and infectious 
disease indicators appeared simultaneously. However, 

the study design and the structure of the available 
data did not allow for statistical inference regarding an 
association between these two variables.

This finding highlights the importance of integrated 
surveillance of environmental and epidemiological 
indicators in the post-disaster period.

DISCUSSION
This study evaluated primary health care services and 
public health interventions delivered between February 
6 and March 6, 2023, following the Kahramanmaraş-
centered earthquakes. The findings provide important 
insights into the functioning of primary health care 
infrastructure, service continuity, communicable disease 
surveillance, immunization activities, psychosocial 
support services, and environmental health interventions 
during the acute phase of a major disaster.

Existing literature indicates that structural damage to 
health facilities after earthquakes may disrupt maternal 
and child health services as well as immunization 
programs. A study conducted after the Haiti earthquake 
reported significant interruptions in antenatal care and 
routine vaccination services (5). Similarly, Al Qaf’an et al. 
highlighted that the potential of rural health workers in 
disaster management is often underutilized and should 
be strengthened (6). Another study evaluating mobile 
primary health care units in Türkiye during the first three 
months post-disaster demonstrated that such services 
play a critical role in disease prevention, improving 
access to primary care, ensuring follow-up services, and 
supporting early warning systems (7). In the present study, 

Figure 2. Water Quality Analysis Results
p=0,233 (Chi-square)
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although some Family Health Centers sustained severe 
damage or were destroyed, the majority were classified 
as minimally damaged (67.4%) and remained operational, 
indicating partial preservation of service continuity. 
Moreover, the deployment of full-time and part-time 
primary health care units within tent and container 
settlements contributed substantially to maintaining 
access to essential health services. These findings 
suggest that flexible and rapidly deployable primary care 
structures may reduce service interruptions in disaster 
settings and underline the importance of sustaining care 
delivery through temporary and alternative service sites.

The communicable disease data demonstrated a 
predominance of respiratory tract infections and acute 
gastrointestinal infections during the study period. Post-
disaster living conditions characterized by overcrowding, 
compromised water and sanitation infrastructure, and 
environmental deterioration are well recognized as key 
drivers of these infections (8,9). Previous reports from 
the Kahramanmaraş earthquakes and similar disasters 
have also identified respiratory, gastrointestinal, and 
vector-borne diseases as leading public health concerns 
(10–12). In this context, our findings indicate that 
syndromic surveillance served as a functional tool for 
early detection and monitoring of potential outbreaks. 
However, these results do not suggest complete 
prevention of disease burden; rather, they highlight 
the contribution of systematic surveillance in enabling 
timely identification of possible epidemic signals.

In disaster settings, infectious disease–related mortality 
is most commonly associated with pneumonia, 
measles, and gastroenteritis (13,14). Overcrowded living 
conditions driven by mass displacement, inadequate 
hygiene, and disrupted access to health services facilitate 
the emergence and spread of outbreaks (15). Therefore, 
the implementation of effective control strategies 
targeting infectious agents and the continuity of routine 
immunization programs are of critical importance (16). 
The vaccination data in our study demonstrate that 
immunization services were sustained during the post-
disaster period through primary health care delivery. 
This continuity may be interpreted as a significant public 
health achievement in preventing immunity gaps and 
maintaining population-level protection against vaccine-
preventable diseases.

The delivery of 104 physician–patient consultations, 
1,628 household visits, and 6,147 psychosocial support 
sessions highlights the prioritization of mental health 
services following the disaster. These findings also reflect 
the substantial demand for psychosocial support in the 
acute post-earthquake period. The Turkish Psychiatric 
Association guideline on post-disaster mental health 
interventions provides comprehensive recommendations 
regarding psychological first aid, triage planning, trauma 
management, and mitigation of occupational burnout 

among healthcare workers (17). Evidence from the 
Van earthquake further documents the physical and 
psychological challenges experienced by healthcare 
professionals deployed in disaster settings (18). High 
rates of stress-related disorders, including post-traumatic 
stress disorder, following traumatic events have been 
widely reported in the literature (19–21). Accordingly, 
the availability of psychosocial interventions in this study 
represents an essential component of post-disaster 
health service delivery. Nevertheless, the impact of these 
interventions on individual clinical outcomes could not 
be assessed within the scope of the current dataset.

Mobile primary health care services function not only 
as service delivery platforms but also as operational 
systems for epidemiological surveillance and rapid 
response in disaster settings (7). Consistent with 
the literature, our findings demonstrate that mobile 
health teams played a functional role in maintaining 
field-based public health interventions and ensuring 
continuity of data reporting during the disaster 
response. In post-disaster contexts, the proportion 
of populations residing in rural and hard-to-reach 
areas with limited access to health services increases 
substantially. Ensuring proximity-based health 
service delivery and early mitigation of health risks 
at the community level is therefore essential. The 
mobile health care model implemented during the 
Kahramanmaraş earthquakes reflects the capacity of 
the national health system and may serve as a scalable 
model for disaster response at the national level.

Water quality analyses indicated that the majority of 
samples were compliant with safety standards (92%). 
However, observed deviations in microbiological and 
chemical parameters underscore the need for continuous 
monitoring of drinking water safety in post-disaster 
settings. The findings suggest that rather than widespread 
contamination, water safety risks were localized and 
parameter-specific. The literature similarly reports that 
damage to water infrastructure after disasters may increase 
risks of turbidity and microbiological contamination 
(8,9). Accordingly, the results of this study emphasize 
the importance of risk-based surveillance and targeted 
interventions rather than generalized assumptions of 
system-wide water insecurity. In this context, pre-disaster 
planning of filtration and treatment systems may represent 
a critical component of ensuring sustainable access to safe 
drinking water in emergency conditions.

Limitations
This study has several limitations. The short observation 
period of one month limits assessment of long-term 
outcomes and health system resilience. Reliance on 
administrative records may introduce reporting bias due 
to potential underreporting or inconsistencies during 
the acute disaster phase. The single-province setting 
limits generalizability to other contexts with different 
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demographic and infrastructural characteristics. In 
addition, the predominantly quantitative design 
restricted evaluation of service quality and effectiveness, 
particularly for psychosocial interventions where 
qualitative dimensions are important. Water safety 
assessment was limited to drinking water and did not 
include other exposure pathways. These limitations 
highlight the need for future studies with longer 
follow-up periods and mixed-methods designs to 
better evaluate post-disaster public health responses. 
Therefore, the findings should be interpreted primarily 
as a description of the acute response period and should 
not be considered representative of longer-term post-
disaster health service delivery.

CONCLUSION
Following the Kahramanmaraş earthquakes, primary 
health care services and public health interventions 
were delivered during the acute phase through a 
coordinated and multifaceted operational structure. 
Primary care delivery, epidemiological surveillance, 
immunization activities, and psychosocial support 
constituted key components of the response system. 
Strengthening systematic surveillance, ensuring 
continuity of preventive services, integrating mental 
health care, and reinforcing environmental health 
measures are essential for reducing the impact of future 
disasters. In this context, pre-disaster planning of service 
delivery models, logistics, and human resources is critical 
for improving the resilience and sustainability of primary 
health care systems.

The transferability of findings varies by intervention 
type. Process-oriented strategies such as mobile health 
units, syndromic surveillance, and sustained vaccination 
programs may be applicable across different disaster 
settings. However, service volumes, case counts, and 
spatial water quality patterns are context-dependent 
and should be interpreted within local conditions.
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