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maximum temperature (Tmax) and minimum temperature (Tmin), is a vital climatic indicator
with significant environmental and public health implications. This study examined long-term
trends and seasonal patterns of DTR in five cities in Khuzestan Province, Iran (Abadan, Ahvaz,
Aghajari, Masjed Soleiman, and Safi Abad) from 1990 to 2022.

Materials and Methods: Meteorological data, including Tmax and Tmin, were used to
calculate daily DTRs and annual averages. Temporal trends were assessed using linear
regression models, while seasonal decomposition analysis identified trend, seasonal, and
residual components. Visualization techniques, such as line plots and decomposition graphs,
illustrated the findings.

Results: The results indicated statistically significant increasing trends in DTR across all
cities, with annual increases ranging from 0.0567 to 0.1347 units. Seasonal patterns showed
consistent summer peaks and winter troughs, with notable long-term trends and climatic
anomalies detected in residual components. These trends mirror global patterns of increasing
variability between daytime and nighttime temperatures.

Conclusion: The rising DTR, particularly in Abadan and Aghajari, elevates heat stress and
public health risks. Ahvaz and Safi Abad also exhibited significant trends, highlighting the need
for targeted policy measures. Given the association of high DTR with increased cardiovascular
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Climate change, Global . for vulnerable populations. In conclusion, DTR serves as a crucial marker of climatic and
warming, Heat stress, Hot :  health risks, reinforcing the urgency of climate adaptation strategies in Khuzestan Province to
temperature, Cold temperature ~ :  protect vulnerable groups.
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Introduction

ver the past 50 years, climate change

has been increasingly evident and sig-

nificant [1]. These changes include rising

temperatures, decreasing precipitation,

humidity fluctuations, etc. One meteoro-
logical index closely linked to temperature variations is
the diurnal temperature range (DTR) [2, 3]. This index
is calculated by the difference between the maximum
and minimum temperatures within a day, reflecting the
degree of temperature fluctuation or stability over a 24-
hour period [1]. Temperature variations can have various
consequences, with health impacts being particularly
crucial. In recent decades, the effects of climate change
on human health have emerged as one of the most press-
ing global concerns. Climate change encompasses rising
average global temperatures, shifting precipitation pat-
terns, and increasing frequency and intensity of extreme
weather events [4]. These changes directly and indirectly
affect human health [5]. Direct effects include increased
mortality from heat-related illnesses and cardiovascular
diseases due to higher temperatures and heat waves [6-
8]. Indirect effects involve impacts on air quality, water
resources, and food production, all of which potentially
influence both physical and mental health [9].

The DTR is recognized as a significant indicator in cli-
mate studies. DTR, representing the difference between
the highest and lowest temperatures in a single day, can
have various effects on the environment and human health.
Studies have shown that extreme fluctuations in DTR can
increase the risk of respiratory and cardiovascular diseases
and are associated with higher mortality rates. These im-
pacts are particularly pronounced in regions with extreme
or unstable climatic conditions [10]. Globally, the impact
of DTR on human health has been extensively studied.
Research across different regions has demonstrated that
severe changes in DTR correlate with increased mortality
rates, especially among vulnerable groups, such as the el-
derly and individuals with chronic illnesses. These studies
underscore the importance of understanding and predict-
ing DTR patterns to mitigate its adverse effects on com-
munities [10, 11]. Recent studies have also established
a link between DTR and hospital admissions for cardio-
vascular and respiratory diseases, particularly in elderly
populations (over 65 years), one of the most vulnerable
groups in society [12-14]. Lee et al., in a study conducted
in several countries also explored the risk of daily mortal-
ity associated with DTR [15]. Although numerous studies
have examined the relationship between DTR and its vari-
ous health impacts globally, most of this research has been
conducted in Southeast Asia.
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Khuzestan Province, located in southwestern Iran, of-
fers a unique context for studying the effects of climate
on health due to its geographical location and specific
climatic conditions. Khuzestan experiences extremely
hot and dry summers and mild winters, which can sig-
nificantly impact the health of its residents [16]. For
instance, the intense summer heat can increase the risk
of heat-related mortality and other heat-associated dis-
eases. However, despite the distinct climatic conditions
in Khuzestan, limited research has been conducted on
the effects of DTR on health in this region. Some stud-
ies in other parts of Iran have explored the relationship
between temperature and mortality, but there are few
studies specifically focused on DTR and its health im-
pacts in Khuzestan [17]. Moreover, with climate change
expected to exacerbate extreme heat events, understand-
ing the variations in DTR and its long-term trends be-
comes even more urgent for public health planning. Ad-
ditionally, there has been little research on the changes in
this index over the past decades in Khuzestan Province.
Given the increasing importance of this issue, the limited
studies conducted in Iran, and the fact that Khuzestan is
among the provinces with the highest average tempera-
tures and likely to be most affected by climate change,
this study becomes crucial in providing a comprehensive
analysis of the trend of DTR over time. Understanding
these changes can help in predicting future health risks
associated with climate change, enabling better pre-
paredness and mitigation strategies. The present study
aimed to examine the changes in the DTR across five
cities in Khuzestan Province over the three decades from
1990 to 2022.

Materials and Methods
Study design

This study employed a quantitative descriptive ap-
proach to analyze meteorological data, specifically fo-
cusing on temperature-related variables. The meteoro-
logical data used in this study were collected from five
cities in Khuzestan Province. Khuzestan is classified as
part of Iran’s hot and dry climate regions, making it a
relevant area for studying temperature-related climatic
changes. The meteorological variables included maxi-
mum temperature (Tmax) and minimum temperature
(Tmin) for the cities of Masjed Soleyman, Abadan,
Aghajari, Ahvaz, and Safi Abad from 1990 to 2022.
These cities were selected because they are the only ones
in Khuzestan Province with operational meteorological
stations providing long-term and reliable data for the
study period.
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Data source and validation

The meteorological data were obtained from the Glob-
al Summary of the Day (GSOD) database, ensuring ac-
curacy and ethical sourcing of the data. All data were
sourced and used ethically, adhering to the guidelines of
proper data utilization. Initially, due to the limited num-
ber of data points in some years, only those years were
considered where 90% of the meteorological data were
recorded. The completeness percentage of meteorologi-
cal data was examined by year from 1990 to 2022, and
the years with more than 90% of meteorological data
were identified and included in the study.

DTR calculation

The DTR was calculated as the difference between
Tmax and Tmin for each day. For each city, annual aver-
ages of Tmax, Tmin, and DTR were computed by ag-
gregating daily data. These annual averages provided in-
sights into long-term temperature trends and variability.

Linear regression analysis

To quantify the long-term trend of DTR in each city,
linear regression models were fitted to the annual aver-
ages of DTR as a function of time (year). The regression
equation was used to estimate the rate of change in DTR
over the study period. Adjusted R? values were calculat-
ed to assess the explanatory power of the models, while
P were computed to evaluate the statistical significance
(at a level of 0.05) of the trends.

Seasonal decomposition analysis

Seasonal decomposition analysis was employed to de-
compose the daily DTR time series for each city into
three primary components: Trend, seasonal, and resid-
ual, using an additive model. This technique is integral
for isolating the underlying long-term trends, captur-
ing the repetitive seasonal patterns, and identifying ir-
regular or stochastic variations within the dataset. The
decomposition was performed using Python program-
ming, specifying a seasonal period of 365 days to ac-
count for annual cyclicality.

Trend component: The trend component was extracted
to represent the smoothed progression of DTR over the
study period, highlighting long-term shifts potentially in-
fluenced by climatic changes or urbanization effects. It was
calculated by applying a centered moving average over the
specified seasonal period, smoothing out short-term fluc-
tuations to reveal macro-level changes in the DTR.
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Seasonal component: The seasonal component isolat-
ed the recurring intra-annual patterns in DTR, reflecting
consistent variations across seasons (e.g. higher DTR in
summer and lower DTR in winter). This component al-
lowed for the quantification and visualization of the cy-
clical contributions of seasonal climatic factors to tem-
perature variability.

Residual component: The residual (or irregular) com-
ponent represented the remaining variability after remov-
ing the trend and seasonal components. This included
random fluctuations, extreme weather events, or any
unexplained variance in the DTR. The residuals were in-
spected to identify potential anomalies, such as spikes that
may correlate with specific meteorological phenomena.

To address the issue of missing data, linear interpo-
lation was applied to the DTR time series prior to de-
composition. This ensured continuity in the analysis and
minimized the distortion of results while retaining the
integrity of the original data.

The decomposition results were visualized as a four-
panel plot for each city, displaying the observed DTR
series along with the extracted trend, seasonal, and re-
sidual components. The seasonal decomposition facili-
tated a detailed understanding of the temporal dynamics
of DTR, enabling the distinction between deterministic
seasonal effects and non-deterministic irregularities.
This approach provided critical insights into the tem-
poral evolution of DTR and its underlying drivers, par-
ticularly in the context of regional climatic variability in
Khuzestan Province.

This methodologically rigorous decomposition sup-
ported the identification of trends that were subsequently
validated through statistical modeling, ensuring robust
interpretations of DTR patterns across all five cities.

Statistical software

All analyses were performed in Python software, ver-
sion 3.11.4. The following libraries were applied: Pandas
(version 2.0.3) for data manipulation, Matplotlib (ver-
sion 3.7.2) for visualization, and Statsmodels (version
0.14.0) together with Scikit-learn (version 1.3.0) for sta-
tistical modeling and regression analysis.

Results

For the cities of Masjed Soleyman, Abadan, Aghaja-
ri, Ahvaz, and Safi Abad, the DTR was calculated for
the years where 90% of the meteorological data were
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recorded by subtracting the Tmin from the Tmax. The
scatter plot showing the trend of DTR for each city is
presented below. According to the calculations, the DTR
trend in all five cities showed an increase.

Yearly averages of Tmin, Tmax, and DTR

The meteorological trends in Abadan between 1995
and 2022 reveal important insights into temperature
dynamics and the DTR. Approximately 90% of me-
teorological indicators for this city have been recorded
during this period. The median DTR from 1995 to 2020
ranged between 23.8 and 28.5 °C, while the maximum
DTR fluctuated between 39.2 and 47.9 °C. Analysis of
the yearly averages of Tmin) and Tmax, along with the
derived DTR (Tmax-Tmin), highlights key patterns over
the years. Tmax values consistently exceed Tmin, show-
ing a notable peak in the early 1990s, followed by stabili-
zation and a slight upward trend after 2000. Tmin values
follow a similar trajectory but exhibit less pronounced
fluctuations. The shaded region representing the DTR
indicates relatively stable values throughout the years,
with only minor fluctuations.

The yearly averages of Tmin, Tmax, and DTR in Agha-
jari reveal distinct patterns over the years. The shaded re-
gion representing the DTR (Tmax-Tmin) shows variability
but remains relatively consistent in amplitude. Tmax val-
ues, shown with a red dashed line, exhibit a high peak in
the early 1990s, followed by a sharp drop and stabiliza-
tion around 2000. Similarly, Tmin values, depicted with a
blue dashed line, follow a similar trajectory, with a notable
decrease in the early 1990s and steady values thereafter.
These patterns indicate significant climatic shifts in the
early years, followed by stabilization in temperature dy-
namics. From 2004 to 2022, 90% of meteorological indi-
cators in Aghajari were recorded. During this period, the
median DTR ranged from 27.4 to 30.6 °C, with the highest
median observed in 2021. The maximum DTR fluctuated
between 41 and 47.1 °C.

Table 1. Linear regression results for DTR
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The yearly averages of Tmin, Tmax, and DTR in Ahvaz
reveal clear temperature trends over the analyzed years.
Tmax values, shown with a red dashed line, exhibit a
gradual increase with minor fluctuations, indicating an
overall upward trend. Similarly, Tmin values, depicted
with a blue dashed line, show a more subtle but consis-
tent rise over the same period. The shaded region repre-
senting the DTR remains relatively consistent, though a
slight narrowing in recent years suggests reduced vari-
ability between daytime and nighttime temperatures.
These patterns reflect the warming climate of Ahvaz,
with both Tmin and Tmax steadily increasing. Between
1992 and 2022, 90% of meteorological indices in Ahvaz
were recorded. During this period, the maximum DTR
fluctuated between 19.11 and 39.61 °C. The trend of the
DTR index in Ahvaz has been increasing, with 45% of
the changes in DTR influenced by time (Figure 1).

The yearly averages of Tmin, Tmax, and DTR for
Masjed Soleiman show noticeable patterns over the
study period. The Tmax (red dashed line) initially exhib-
its significant fluctuations in the early 1990s, followed
by stabilization and a slight upward trend post-2000.
Similarly, the Tmin (blue dashed line) also shows high
variability in the 1990s, with a marked decrease around
1995, stabilizing at lower values post-2000. The shaded
area representing the DTR (Tmax-Tmin) narrows slight-
ly over the years, indicating reduced variability between
daytime and nighttime temperatures in the latter part of
the study period. These trends reflect both the climatic
fluctuations in the early years and a more stabilized tem-
perature pattern in the recent years. In Masjed Soleyman,
90% of the meteorological variables were only recorded
between 2004 and 2022. In this city, the maximum DTR
fluctuated between 38.9 and 46.4 °C between 2004 and
2022 (Figure 2).

City Intercept Slope R? Adjusted R? P
Abadan 13.4331 0.0567 0.3089 0.2866 <0.05
Aghajari 13.6911 0.0766 0.1600 0.1320 <0.05
Ahvaz 12.2883 0.1066 0.6825 0.6716 <0.05
Masjed Soleiman 10.2825 0.1069 0.3254 0.3029 <0.05
Safi Abad 13.6992 0.1347 0.2747 0.2445 <0.05
Iilealthin
€mergencies and |blisasters [0luarterly
Gharace M, et al. Diurnal Temperature Range in Khuzestan Province. HDQ. 2025; 11(1):77-90.




Iilealth in
Emergencies and [dlisasters (0]luarterly

October 2025, Volume 11, Number 1

I:lealthin
€mergencies and |Blisasters [0luarterly

Figure 1. Yearly average of Tmax and Tmin and DTR in Abadan (a), Aghajari (b), and Ahvaz (c) from 1990 to 2022

The yearly averages of Tmin, Tmax, and DTR in Safi
Abad reveal distinct patterns. The Tmax values (red
dashed line) initially display high variability in the early
years, followed by stabilization around the year 2000
and slight increases afterward. Similarly, Tmin values
(blue dashed line) show sharp initial fluctuations before
stabilizing, with minimal variations over the later years.
The shaded region representing the DTR (Tmax-Tmin)
is consistently maintained, although a slight narrowing
of the range is observed in the latter years, reflecting re-
duced variability between daytime and nighttime tem-
peratures. These patterns indicate a shift from climatic
instability in the earlier years to more stable temperature
dynamics in recent decades. In Safi Abad, 90% of mete-
orological indicators have been recorded between 2005
and 2022. During this period, the maximum DTR in Safi
Abad fluctuated between 43.2 and 49.7 °C (Figure 2).

Linear regression results for DTR

The linear regression analysis for DTR in Abadan indi-
cates a positive relationship between the year and DTR.
The regression equation, DTR=0.0567xyear +13.4331,

suggests a gradual annual increase in DTR by approxi-
mately 0.0567 units per year. The R? value of 0.3089 and
adjusted R? value of 0.2866 indicate that around 29%
of the variability in DTR is explained by the temporal
trend. The P of 7.8540e-04 confirms that this increasing
trend is statistically significant. This finding aligns with
the observed long-term trend in DTR, as seen in the sea-
sonal decomposition plot.

The linear regression analysis for DTR in Aghajari
provides valuable insights. The regression equation,
DTR=0.0766xyear +13.6911, indicates a gradual annual
increase in DTR by approximately 0.0766 units per year.
The R? value of 0.1600 and adjusted R? value of 0.1320
suggest that 16% of the variability in DTR is explained
by the temporal trend. The P of 2.3324¢-02 confirms that
the increasing trend is statistically significant. This result
aligns with the observed trend component in the seasonal
decomposition, supporting a gradual rise in DTR over
the years in Aghajari.

|3lealthin
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Figure 2. Yearly average of Tmax and Tmin, and DTR in Masjed Soleiman (a) and Safi Abad (b) from 1990 to 2022
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Figure 3. Seasonal decomposition plot of DTR in Abadan from 1990 to 2022

The linear regression results for DTR in Ahvaz reveal
a significant upward trend over the years. The regres-
sion equation, DTR=0.1066xyear+12.2883, indicates an
annual increase in DTR by approximately 0.1066 units.
The R? value of 0.6825 and adjusted R-squared value
of 0.6716 suggest that 68% of the variability in DTR is
explained by the temporal trend. The P of 1.0425e-08
confirms that this trend is statistically significant. These
findings align with the observed upward trend in the
seasonal decomposition plot and reflect the consistent
increase in temperature differences over time in Ahvaz.

The linear regression analysis for DTR in Mas-
jed Soleiman reveals a statistically significant up-
ward trend over the years. The regression equation,
DTR=0.1069%year+10.2825, indicates an annual in-
crease in DTR by approximately 0.1069 units. The R?
value of 0.3254 and adjusted R? value of 0.3029 suggest
that around 30% of the variability in DTR is explained
by the temporal trend. The P of 6.5261e-04 confirms the
statistical significance of this trend. These findings align

with the observed trend in the seasonal decomposition
plot, highlighting a general increase in DTR over time in
Masjed Soleiman.

The linear regression results for Safi Abad indicate a
statistically significant upward trend in DTR over time.
The regression equation, DTR=0.1347xyear +13.6992,
suggests an annual increase in DTR by approximately
0.1347 units. The R? value of 0.2747 and adjusted R?
value of 0.2445 indicate that approximately 27% of the
variability in DTR is explained by the temporal trend.
The P of 5.9895¢-03 confirms the significance of this
trend. These results align with the observed trend com-
ponent, confirming a gradual increase in temperature
variability between day and night in Safi Abad over the
study period (Table 1).

Seasonal decomposition plot of DTR

The seasonal decomposition plot of DTR in Abadan re-
veals distinct components of temperature variability. The
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Figure 4. Seasonal decomposition plot of DTR in Aghajari from 1990 to 2022

observed component shows clear annual fluctuations in
DTR, with peaks during the summer months and troughs
during the winter months, reflecting the seasonal climate
of Abadan. The trend component exhibits a decline in
DTR from 1990 to approximately 1995, followed by a
gradual increase and stabilization around 20052015,
before a slight decline in recent years. The seasonal
component demonstrates a highly consistent cyclical
pattern across the entire timeline, highlighting the pre-
dictable seasonal variation in day-to-night temperature
differences. The residual component, capturing irregular
variations, includes noticeable spikes around 1990 and
2015, indicating anomalies potentially linked to extreme
weather events or data irregularities (Figure 3).

The seasonal decomposition of DTR in Aghajari illus-
trates the components of temperature variability. The ob-
served component reveals pronounced seasonal fluctua-
tions in DTR, with annual peaks and troughs reflecting the
region’s climatic seasonality. The trend component shows
a decline in DTR from 1990 to around 1995, followed by

an increase and stabilization from 2000 to 2015, before a
slight decline after 2015. The seasonal component dem-
onstrates a consistent annual cyclical pattern, highlighting
the persistent influence of seasonal climatic variations.
The residual component, capturing irregular variations,
shows notable spikes in the early 1990s and around 2010,
indicating potential anomalies or extreme events affecting
temperature variability (Figure 4).

The seasonal decomposition of DTR in Ahvaz reveals
distinct components. The observed component displays
annual peaks and troughs, highlighting a strong seasonal
fluctuation in DTR. The trend component shows a steady
increase in DTR from 1990 to the early 2000s, stabiliz-
ing afterward, with minor fluctuations until the end of
the timeline. The seasonal component maintains a con-
sistent annual pattern throughout the years, emphasizing
the strong seasonal influences on temperature variability.
The residual component captures irregularities, with no-
ticeable spikes in the early 1990s and around 2010, po-
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Figure 5. Seasonal decomposition plot of DTR in Ahvaz from 1990 to 2022

tentially reflecting extreme weather events or anomalies
in data collection (Figure 5).

The seasonal decomposition of DTR in Masjed Solei-
man provides insights into its components. The observed
component displays pronounced annual fluctuations
with strong peaks and troughs, reflecting the region’s cli-
matic seasonality. The trend component shows a gradual
decline in DTR from 1990 to the mid-1990s, followed
by a significant increase until the early 2000s and stabili-
zation afterward, with a slight decline in the most recent
years. The seasonal component maintains a consistent
cyclical pattern, highlighting the predictable influence
of seasonal climatic variations. The residual component
captures irregular variations, with noticeable spikes in
the early 1990s and around 2010, indicating potential
anomalies or extreme weather events (Figure 6).

The seasonal decomposition of DTR in Safi Abad pro-
vides a breakdown of temperature variability. The ob-
served component reveals pronounced seasonal peaks
and troughs, highlighting annual fluctuations in DTR.
The trend component shows an initial sharp increase in

DTR during the mid-1990s, followed by a stabilization
phase post-2000, with minor fluctuations in recent years.
The seasonal component demonstrates a consistent and
predictable pattern of variation throughout the timeline,
reflecting the persistent impact of seasonal climatic in-
fluences. The residual component shows irregularities,
particularly spikes in the early 2000s, likely indicating
anomalies or extreme weather events influencing DTR
variability (Figure 7).

Discussion

The DTR, defined as the difference between daily
maximum and minimum temperatures, has signifi-
cant implications for human health and mortality. This
study aimed to evaluate the trends of DTR in 5 cities of
Khuzestan Province from 1990 to 2022. Our analysis of
data from these five cities reveals notable variations in
DTR, showcasing how local climatic conditions can dif-
fer markedly even within the same region. Specifically,
Abadan exhibited a median DTR ranging from 23.8 to
28.5 °C during the period from 1995 to 2020. This rela-
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Figure 6. Seasonal decomposition plot of DTR in Masjed Soleiman from 1990 to 2022

tively stable yet notably high DTR suggests potential
implications for human health and agriculture. Aghajari
displayed an even higher median DTR, particularly in
2021, with values soaring between 27.4 and 30.6 °C. In-
creased DTR is linked to heightened heat stress, which
poses serious risks to public health, especially in arid re-
gions [18]. The pronounced increase in DTR in specific
cities underscores the necessity for ongoing monitoring
and analysis of environmental conditions that lead to
such extremes. A study conducted by Akhlaghi-Hosse-
iny et al. on the trends of DTR in Iran using the AGERAS
dataset demonstrated how urbanization and land-use
changes significantly influence local climate conditions,
aligning with our findings in Khuzestan. Their research
provided evidence of regional disparities in DTR trends
and emphasized the importance of monitoring these
fluctuations for better urban planning and health policy
development [19].

Conversely, the trend in Masjed Soleyman was not
statistically significant (P=0.773), indicating a more

stable climatic pattern that might be influenced by lo-
cal topographical features or microclimates that miti-
gate temperature fluctuations. The significant trends
observed in cities like Ahvaz and Safi Abad signal an
urgent need for policy interventions. Increasing DTR
correlates with greater variability in extreme tempera-
tures, leading to more frequent instances of heat-related
illnesses. Sharafkhani et al. examined the association
between DTR and mortality in Tabriz, showing that in-
creased DTR was significantly linked to higher mortality
rates, particularly among vulnerable groups such as the
elderly. This research underscores the health risks posed
by temperature fluctuations and suggests that similar
risks might be present in Khuzestan’s population due to
its high DTR levels [20]. Overall, our analysis indicates
that the trend of DTR is increasing across all five cities.
These findings highlight the importance of incorporating
DTR into health action plans, particularly for preparing
for heatwaves and other climate-related health risks [21,
22]. This study also aligns with global analyses indicat-
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Figure 7. Seasonal decomposition plot of DTR in Safi Abad from 1990 to 2022

ing a general increase in DTR since the 1980s, with vari-
ations across different continents [23, 24]. In Europe and
Asia, significant increases in DTR have been attributed
to greater warming of maximum temperatures compared
to minimum temperatures. This trend suggests that ur-
banization and land use changes may contribute to alter-
ing local climate patterns, including DTR [25, 26].

High DTR can lead to increased instances of heat
stress, particularly during summer months. When tem-
peratures fluctuate significantly between day and night,
it can strain the body’s ability to regulate temperature,
leading to conditions, such as heat exhaustion and heat
stroke [27]. Research indicates that DTR might serve as
an effective indicator of the relationship between tem-
perature variations and mortality. Temperature fluctua-
tions have significant health-related consequences. Re-
cent studies show a strong association between severe
changes in DTR and mortality related to cardiovascular
and respiratory diseases [28]. Aghababaeian et al. inves-
tigated the impact of DTR on hospital admissions due
to cardiovascular and respiratory diseases in Dezful, an-

other city in Khuzestan Province. Their study revealed
that high DTR is strongly associated with increased hos-
pital admissions, particularly during periods of extreme
weather. These findings reinforce the critical need for
local preventive measures to mitigate the health impacts
of DTR in vulnerable regions [17]. Notably, DTR has
emerged as a new risk factor for sudden infant death syn-
drome (SIDS) [29]. Furthermore, extreme DTR varia-
tions can result in increased heart rate, elevated blood
pressure, and a heightened risk of cardiovascular issues
[10]. Elevated DTR, particularly when coupled with
high humidity, may also raise the incidence of influenza
[30]. Elevated temperatures associated with high DTR
can worsen air quality, particularly increasing levels of
ground-level ozone [31]. This deterioration can lead to
respiratory problems and increased hospital admissions.

Factors, such as gender, age, and season, may influ-
ence the impact of DTR on health [10]. The elderly and
children are more vulnerable to the effects of DTR [10].
Moreover, socio-economic and educational status can
influence how DTR impacts health outcomes. Research

Gharaee M, et al. Diurnal Temperature Range in Khuzestan Province. HDQ. 2025; 11(1):77-90.




Iilealth in
Emergencies and [dlisasters (0]luarterly

shows that individuals aged 75 and older are at a signifi-
cantly higher risk of mortality associated with DTR [32].
Increased DTR could also lead to a rise in certain viral
infections, particularly among children [33]. Implement-
ing preventive programs targeting high-risk subgroups,
such as the elderly, may mitigate the health impacts of
significant temperature changes [34]. Extreme tempera-
ture variations can also impact mental health. Studies
have shown that increased DTR correlates with higher
rates of mental health issues, including anxiety and de-
pression [35]. The stress of coping with extreme temper-
atures can lead to increased psychological distress, par-
ticularly in populations already facing socio-economic
challenges [36].

Fluctuations in temperature can influence the transmis-
sion dynamics of infectious diseases. For instance, cer-
tain pathogens thrive in specific temperature ranges, and
significant changes in DTR can alter the prevalence and
spread of diseases like malaria and dengue fever, further
complicating public health responses [37, 38].

The established role of DTR as an independent risk
factor for mortality, alongside other meteorological in-
dicators, highlights the need for continued research and
the development of informed public health policies [8,
39]. Localized studies are essential for understanding
regional climate dynamics and informing public health
policies that prioritize community resilience [40]. Given
the limited studies conducted in Iran and considering
that Khuzestan is one of the provinces with high average
temperatures and potentially significant impacts from
climate change, examining the DTR trend is crucial. Due
to the limited number of collected data in some years,
we considered only those years in which 90% of the me-
teorological data were recorded. The trend of increasing
DTR observed in all five cities suggests that future stud-
ies could explore the relationship between DTR trends
and mortality rates, as well as emergency department
admissions in these cities. Further research is needed
to understand the adverse effects of DTR in different
geographic locations. It is recommended that preventive
measures be implemented to protect vulnerable popula-
tions from the severe adverse effects of DTR.

Conclusion

The trend of DTR has shown an increase across all five
cities in Khuzestan, highlighting potential implications
for public health in the region. This increasing trend sug-
gests a growing need to assess its direct and indirect im-
pacts on health, particularly among vulnerable popula-
tions, such as the elderly, children, and individuals with

October 2025, Volume 11, Number 1

pre-existing conditions. Future studies may explore the
relationship between this trend and mortality rates, as
well as its impact on public health in these cities. Addi-
tionally, investigating the role of other contributing fac-
tors, such as urbanization and land use changes, in shap-
ing DTR trends could provide a more comprehensive
understanding. The DTR is a globally suitable indicator
for reflecting climatic changes and their health implica-
tions. Examining the DTR trend in Khuzestan is par-
ticularly important due to its high average temperatures
and extreme climatic conditions, which may be signifi-
cantly affected by climate change. Policymakers should
prioritize integrating DTR monitoring into regional and
national health strategies. Long-term intervention poli-
cies, such as incorporating DTR into future health action
plans, especially among vulnerable communities, could
help mitigate the adverse health effects of DTR. Public
awareness campaigns and adaptive measures should also
be implemented to enhance community resilience to tem-
perature fluctuations. As a researcher, several policy and
executive suggestions are proposed based on the study
findings. First, establishing a DTR monitoring system
is essential. This involves developing a comprehensive
and continuous monitoring network across Khuzestan to
assess trends and identify high-risk areas. Additionally,
incorporating DTR-related risks into regional and na-
tional health policies is crucial, particularly with a focus
on vulnerable groups such as the elderly and individu-
als with chronic diseases. Urban planning adjustments
also play a significant role in mitigating the effects of
temperature fluctuations. Encouraging green infrastruc-
ture and sustainable urban design can help reduce the
adverse impacts of extreme DTR, especially in densely
populated areas. Public education campaigns should be
initiated to raise awareness about the potential health
risks associated with extreme DTR fluctuations and to
promote adaptive behaviors at the community level.
Lastly, strengthening collaboration between health, en-
vironmental, and meteorological agencies is vital. Such
partnerships can facilitate the development of integrat-
ed strategies to reduce climate-related health risks and
enhance resilience in affected regions. This study may
contribute to better targeting of vulnerable populations
and the development of effective strategies. Ultimately,
these efforts could support evidence-based policymak-
ing aimed at minimizing the health risks associated with
changing climatic conditions in Khuzestan and similar
regions globally.
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