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This meta-analysis aimed to conduct a systematic review and statistical analysis regarding the effects of post-
hatch delayed access feed (DAF) on the physiological conditions of broiler chickens during the golden period.
The materials were obtained from international journals, comprising 113 case studies collected from 11 selected
and relevant journals. From various relevant parameters, six blood profiles and biochemical parameters were
selected for the meta-analysis: glucose levels, cholesterol levels, total protein, heterophil counts, lymphocyte
counts, and the heterophil-to-lymphocyte (H/L) ratio. Observations have focused on the impact of DAF during
the golden period in chicks aged 1-7 days. The data were tabulated and analyzed using meta-analysis with JASP
software version 0.18.3.0. DAF had negative effects, including increased cholesterol levels, heterophil counts,
and H/L ratio. However, it did not negatively affect glucose or total protein levels. Publication bias was identified
in several DAF variable moderators related to glucose, total protein heterophile, lymphocyte, and H/L param-
eters, suggesting potential research outcome manipulation or interpretive bias. In conclusion, delayed feed
access consistently exacerbates physiological conditions, as indicated by elevated cholesterol levels, heterophil
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counts, and H/L ratio in broiler chickens during the golden period.

Introduction

Post-hatch hyperplasia in broiler chicks has been reported to occur
up to 0-4 days of age, encompassing the development of the digestive
tract, respiratory system, and immune system (Noy and Sklan, 1998; Fat-
maningsih et al, 2016). The transition from hyperplasia to hypertrophy
occurs approximately 7-8 days post-hatch, and the transition to hyper-
trophy continues from 7-14 days. Hypertrophy is the process of muscle
growth through an increase in the size of existing muscle fibers (myofi-
bers) (Halevy, 2020). These two mechanisms operate continuously, es-
pecially during the early growth period known as the golden period in
chicks up to 14 days post-hatch. This is highly influential in the differen-
tiation of three body systems in chicks: the digestive system, thermoreg-
ulation, and body weight gain. These three systems develop during the
golden period; thus, nutrition and physiological stimulation of post-hatch
chicks must be optimal.

Ideally, no interventions should occur during the golden period that
could compromise optimization at this phase, as it is not only broilers that
grow well during the golden period that will exhibit optimal performance
in subsequent periods. Various interventions and conditions can result
in negative post-hatch effects, such as uneven hatching times of chicks,
typically within 24-48 hours (Tong et al., 2013). This variation in hatching
time (hatch window) was categorized into several timeframes: early, mid-
dle, and late hatch. This results in chicks that hatch earlier having access
to feed for a longer period until all chicks have hatched. Other variations
occur when chicks undergo selection, sexing, vaccination, packaging, and
transportation from the hatchery to farms at varying distances, further
prolonging the delay in access to feed (Sudding, 2014).

Many research efforts prioritize evaluating performance indicators
over conducting comprehensive metabolic studies. Delays in placement
and feeding of post-hatch chicks due to varied transportation processes
have impacts such as poor response to vaccination, slow development
of the digestive tract and immune system, low resistance to disease and

pathogens, and adverse effects on long-term performance of post-hatch
chicks (Panda et al., 2015). A 48-hour delay in feed access results in low-
er body weight, decreased serum glucose, total protein, and triglyceride
concentrations up to 56 days (Gaglo-Disse et al., 2010). Delaying access
to water and feed for up to 72 h causes dehydration and disrupts physi-
ological development (Prabakar et al., 2016). The negative impacts of de-
layed feed access on physiological conditions have been detected up to
14 days of age, and the negative impacts reported by some researchers
are inconsistent; thus, further evaluation is needed.

Khosravinia (2015) reported that DAF for <12 h post-hatching re-
sulted in a significant 2.16% reduction in blood glucose levels. Similarly,
Shinde et al. (2015) found that delaying feed access for <12 h led to a
substantial 1.52% decrease in the blood glucose levels in chicks. However,
Jacobs et al. (2017) observed that delaying feed access for <12 h did not
significantly affect the blood glucose levels. This discrepancy suggests
potential publication bias, necessitating a meta-analysis to derive more
precise and robust conclusions.

The purpose of this study was to conduct a systematic review with
statistical analysis support regarding the effect of post-hatch feed access
delay on the physiological conditions of broiler chickens during the gold-
en period. The benefit obtained from this research is that it recommends
a more accurate conclusion from various relevant studies to provide a
more comprehensive understanding of the effects of post-hatch feed ac-
cess delay on the physiological conditions of broiler chickens during the
golden period. The hypothesis proposed in this study was that a longer
duration of post-hatch feed access delay has a negative effect on the
physiological conditions of broiler chickens during the golden period.

Materials and methods
Materials

The materials used in this research originated from international
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journals, with 113 case studies obtained from 11 selected and relevant
journals (Appendix 1). Secondary data were obtained by searching pub-
lished articles. The articles used were in English, with a publication period
from to 2000-2025, from the ScienceDirect, Scopus, PubMed, ProQuest,
and the search engine platforms Google Scholar and ResearchGate da-
tabases, which had the potential to be included in the meta-analysis. The
equipment used consisted of laptop, software in the form of Microsoft
Word 2021, PDF, and Mendeley for journal screening, and data process-
ing applications in the form of Microsoft Excel 2021, PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analysis) for the data
selection process created with Revman 5.4 software, while the meta-anal-
ysis was conducted using JASP 0.18.3.0 software. Several literature com-
pilations, transliteration, and grammatical arrangement processes during
the article writing process were also conducted with the assistance of Al
such as Gemini 2.0, Chat GPT 4.0, Scopus Al, and Scispace.

Methods

This study used a quantitative method that employed a random-ef-
fects model meta-analysis. The studies included in the meta-analysis were
selected based on the inclusion and exclusion criteria. The criteria were
based on evaluations of abstracts and full texts, including data presenta-
tion in each relevant article. The keywords used in the search were com-
binations of terms related to the effect of delayed feed access and various
conditions causing delays, such as hatch windows, transportation dura-
tion, and post-hatch, as the treatment, and their impact on physiological
condition parameters (e.g., respiration rate and duration, heart rate, ther-
moregulation, oxygen consumption, comprehensive blood profile, and
biochemical parameters) at various ages, rearing periods, and in broiler
chickens. The selected data comprised only physiological-condition data
with corresponding controls (non-delayed conditions) for comparison.

From the relevant parameters, six parameters met the data selection
criteria for the meta-analysis, specifically those related to blood profile
and biochemistry: glucose levels, cholesterol levels, total protein, het-
erophil count, lymphocyte count, and H/L ratio. In some studies, distance
and speed data from transportation distance studies, which are also re-
lated to DAF and its effects on physiological conditions, could be convert-
ed into feed access delay duration if information on travel distance and
speed were available.

In this study, feed access delay was categorized into four duration
ranges (<12 h, >12-24 hours, >24 h, and <48 h). We identified that feed
access delay durations of <12 h, in some studies, begin to cause phys-
iological disturbances and initial adaptation of broiler chickens to en-
vironmental changes; however, there is insufficient literature reporting
significant changes. The yolk sac provides essential nutrients and energy
for chicks during the initial post-hatch hours, with the best utilization ef-
ficiency occurring during the first few hours post-hatch until exogenous
feed support is available; therefore, immediate access to feed is a key
factor for achieving optimal performance in subsequent periods (Elibol
et al, 2023). Data presentation in the discussion focuses on the observa-
tion point of >12-24 hours delay duration, because at this point negative
effects on physiological conditions begin to appear, while other data are
presented in (Appendix 2 and 3). At delay durations >12-24 hours, chicks
begin to utilize yolk sac reserves, including cholesterol, as the sole source
of nutrients for survival before being given access to feed (Osama et al.,
2011).

During DAF exceeding 24 h, yolk sac reserves are rapidly depleted
within the first three days post-hatch, characterized by high feed energy
metabolism and lipid absorption for growth. The yolk sac provides ap-
proximately 22% of energy and 30% of protein (Murakami et al., 1992). At
this stage, chicks transition from yolk sac utilization to exogenous feed;
immediate post-hatch feeding enhances yolk sac utilization compared
with longer delays (Bhanja et al., 2009). This duration also allows compar-
ison between extended and shorter delay periods. The categorization of

feed access delay in this study aimed to specify post-hatch physiological
responses to varying delay durations. This 4 DAF categorization provides
insight into the long-term effects and identifies critical delay points af-
fecting broiler golden period physiology. At the 1-7-day of age group
observation point, DAF had already shown negative impacts on physio-
logical conditions. This observation point is particularly important; there-
fore, we chose to focus on the 1- to 7-day age range, while other data are
presented in the appendix in the form of statistical analysis results and
data interpretation (Appendices 2 and 3).

The research article selection process results are illustrated through
the article inclusion stages based on Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analysis (PRISMA), as presented in Fig. 1.

Articles identified Articles identified Articles identified Articles identified
through ScienceDirect through Scopus (n through PubMed (n = through ProQuest (n
(n=323) 243) 112) = 196)

Articles after duplicates

removed (n = 857) [

. Irrelevant articles (n = 131)

Articles checked (0= 199) | gt S days (0= 5)

Articles checked for

eligibility (n = 63)

Articles included in the

meta-analysis (n = 11)

Fig. 1. Article Selection with the PRISMA method (Page et al., 2021).

Data from the selected journals were tabulated into Microsoft Excel,
in the form of a coding table containing data coded according to the
analysis requirements and arranged, corresponding to the column head-
ings containing study, review, DOI/link, author, year, parameter, control
group and experimental group, each consisting of N sample, means, and
SD, delay duration, strain, and reasons for changes in parameters. The
next step was to group the data according to the age of the chicks: 1-3,
1-7, and 1-14 days. The data that had been grouped by age were then
compiled based on delayed duration and further analyzed using JASP
software version 0.18.3.0.

Decision making

The meta-analysis stages involved heterogeneity testing, summary
effect calculation, funnel plot, forest plot, and publication bias assess-
ment. Heterogeneity testing was performed using a random-effects
model, acknowledging heterogeneity among studies. The random-effects
model assumes that true effects vary across studies due to inter-study
heterogeneity. The summary effect was measured by comparing experi-
mental and control groups to estimate the effect size and determine the
overall summary effect. According to Cohen (1988), effect size is classified
into four categories: weak, moderate, strong, and very strong. Effect size
classification was used to determine the magnitude of feed access delay’s
influence on broiler post-hatch physiological condition parameters and
performance. These classifications are listed in Table 1.

Table 1. Effect Size classification according to Cohen (1988).

Effect Size Interpretation
ES <0,20 Weak
0,20 <ES <0,50 Moderate
0,50 <ES <1,00 Strong
ES > 1,00 Very Strong

Forest plot graphical representations in meta-analysis display indi-
vidual study data, the overall meta-analysis estimate, summary visual ef-
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fect size, and confidence intervals (Cl) from observed studies, enabling
researchers to quickly assess consistency and effect magnitude across
studies (Patole, 2021); Sarkar and Baidya (2025). Since forest plots do not
precisely account for bias or confounding factors necessary for accurate
meta-analysis interpretation, additional complementary analysis is re-
quired to ensure publication bias measurement accuracy (Brush et al.,
2024; Sarkar and Baidya, 2025). Publication bias in the meta-analysis was
identified using funnel plots and Egger’s test. In funnel plots, the X-ax-
is represents effect size, and the Y-axis represents sample size/variance/
standard error. Larger sample size studies appear at the top of the graph,
clustered around the summary effect (M), whereas smaller sample size
studies appear at the bottom because of their larger standard error in
effect size and tendency to scatter across effect size values. Funnel plot
results are presented in Fig. 2.
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Fig 2. Plot (a) symmetry; (b) asymmetry; (c) asymmetry (Retnawati ez al., 2018).

Fig. 2. (a) shows no publication bias, with smaller sample size studies
at the bottom distributed symmetrically. (b) shows publication bias, with
smaller sample size studies at the bottom distributed asymmetrically. This

condition indicates that studies with smaller sample sizes with statistically
significant results have not been published. (c) It is similar to (b), but pub-
lication bias occurs because of excessive intervention in smaller studies
with low methodological quality. In some cases, excessive intervention is
beneficial in smaller studies, as these are more comprehensive or careful
than larger studies.

Publication bias testing using funnel plot asymmetry is potentially
subjective and requires verification with Egger’s test to confirm publica-
tion bias. Changes between data groups can be observed through coeffi-
cient results in the JASP 0.18.3.0 tabulation; if the P-value < 0.05, there is
a change between data groups; conversely, if the P-value > 0.05, there is
no change between data groups. Decision-making criteria are also based
on confidence interval (Cl) calculations; if the Cl includes 0, feed access
delay does not affect the parameter; conversely, if the Cl does not include
0, DAF affects the parameter (Kim and Peiris, 2019).

Results

The tabulation of the meta-analysis results on the effect of post-
hatch DAF on broiler physiological condition during the golden period
is presented in Table 2, Appendices 2 and 3. The analysis results in Table
2, Appendices 2 and 3 present heterogeneity, summary effect, P-value of
the effect of post-hatch DAF, and Egger's Test, which are used to deter-
mine the effect of DAF on the physiological condition of broiler chickens
during the golden period. The data presentation includes the inclusion of
data on the impact of DAF on physiological conditions at the ages of 1-3,
1-7, and 1-14 days under moderators of different feed access delay dura-
tions (212 hours, >12-24 hours, >24 hours, and <48 hours). The variation

Table 2. Meta-Analysis Results: The Effect of Delayed Access to Post-Hatch Feeding on the Physiological Condition of Broiler Chicks during the Golden Period (Ages 1-7 Days).

Test of Residual Hetero-

95% Confidence Egger ‘s

. il- Rosenthal il-
Parameter ~ DAF (hour) geneity Estimation SE z  p-value Intervals Test Fail Fail- Safe N
Safe vs Rosenthal
Q df  p-value Lower Upper p-value **Value p-value
<12 99.94 14 <001 -0.16 0.09 -1.71  0.09 -0.33  0.02 <.001 104,00 85 <. 001 >
Gl >12-24 22991 8 <.001 -0.68 0.73 -0.94 035 -2.11 0.74  *0.590 277,00 55 <. 001 >
ucose
>24 129.05 7  <.001 -0.72 090 -0.80 0.42 -2.48 1.04 0.00 8,00 50 0.01 HHEL
<48 531.81 31 <.001 -0.58 034 -1.70  0.09 -124 009 <.001 975,00 170 <. 001 >
<12 39.69 <. 001 0.30 027 111 0.27 -0.23  0.84  *0.929 15,00 60 0.01 NA
>12-24 79.91 6 <001 1.39 0.64 2.18  0.03 0.14 2.64  *0.095 159,00 45 <. 001 NA
Cholesterol
>24 10.53 3 0.02 1.15 044 260  0.01 0.28 2.01 0.00 30,00 30 <.001 =
<48 15241 20 <.001 0.82 0.27 3.01 0.00 0.28 1.35 0.01 539,00 155 <. 001 >
<12 22.71 6 <001 0.58 031 1.87  0.06 -0.03 1.19  *0.348 28,00 45 <.001 NA
>12-24 53.37 4 <001 1.24 0.79 157 0.12 -030 279 <.001 52,00 35 <. 001 >
Total Protein
>24 66.89 7 <.001 -0.31 038 -0.83 041 -1.05 042 <.001 54,00 50 <. 001 >
<48 219.65 19 <.001 0.38 029 132 0.19 -0.19 094 <.001 12,00 110 0.02 *HEL
<12 6.68 4 0.15 0.83 032 259  0.01 0.2 1.46 0.02 16,00 35 <. 001 kS
. >12-24 2.43 2 0.30 2.80 048 586 <.001 1.87 3.74  *0.856 45,00 25 <.001 NA
Heterophil
>24 18.42 3 <001 4.62 1.26 3.67 <.001 2.15 7.09 <.001 118,00 30 <. 001 >
<48 70.20 11 <. 001 2.52 059 427 <001 136 3.67 <.001 494,00 70 <.001 >
<12 9.00 5 0.11 -0.30 0.28 -1.05 0.29 -0.85  0.26 0.04 0,00 40 0.07 *HEL
>12-24 41.69 3 <.001 -1.22 .12 -1.09 0.28 341 097  <.001 12,00 30 <. 001 kS
Lymphocyte
>24 72.86 5  <.001 -1.98 1.30 -1.52  0.13 -4.52 057 <.001 40,00 40 <.001 =
<48 12538 15 <.001 -1.12 0.53 -2.11  0.04 -2.16 -0.08 <.001 148,00 90 <. 001 >
<12 4.93 4 0.29 0.80 026 3.09  0.00 0.29 1.30 0.05 17,00 35 <.001 HHEL
HUL Rati >12-24 12.86 2 0.00 242 1.04 233  0.02 0.38 445 <001 32,00 25 <. 001 >
atio
>24 16.11 3 0.00 44 1.11 395 <.001 222 6.58 <.001 117,00 30 <.001 >
<48 69.82 11 <001 2.37 0.58 4.07 <.001 123 351 <001 452,00 70 <. 001 >

*No indication of publication bias
The calculation of the Rosenthal value is performed by using the following equation:
**K = df + 1; Rosenthal value = 5(K) + 10

***Fail-Safe N value < Rosenthal = publication bias occurs, which affects the overall study results and data interpretation.
NA: further statistical test was not applicable to perform since there was no potential publication bias
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in feed access delay durations in this study is generally caused by differ-
ences in hatch time, selection, sexing, health program implementation,
packaging, and transportation duration. We used the determination per-
spective based on the summary effect (estimation) value as an indicator
of the degree of severity or the severity level of the impact of feed access
delay duration, considering the limitations of the available data.

Glucose

The summary effect of DAF on blood glucose levels in broiler chick-
ens during the golden period (aged 1-7 days) for feed access delay du-
rations of <12 hours, >12-24 hours, >24 hours, and <48 hours is -155,
-0.682, -0.720, and -0.576, respectively. However, it should be noted that
a P-value >0.05 indicates that the summary effect is likely influenced by
factors other than the duration of DAF.

Meanwhile, if we examine more closely by including only samples
with observations up to 3 days (Appendix 2), delayed access to feed has
a negative effect (P<0.05) not only on glucose levels but also on other
parameters, namely: 1.) a decrease in glucose levels for delays >24 hours
and <48 hours; 2.) a decrease in lymphocyte levels for delays >12-24
hours, >24 hours, and <48 hours; 3.) an increase in cholesterol levels for
delays >12-24 hours and <48 hours; 4.) an increase in total protein for
delays of <12 hours and a decrease with delays >24 hours in chicks aged
1-3 days. This means that in chicks aged 1-3 days, the determinant point
of delayed feed access that begins to impact total protein is <12 hours,
compared to delays of other durations.

The Cl results for glucose levels (Table 2) as a result of various delay
durations <12 hours, >12-24 hours, >24 hours, and <48 hours have Cl
values that include the number 0 (zero), which indicates that the length
of post-hatch DAF does not affect changes in glucose levels in golden
period chicks (7 days old). Ideally, the results of the glucose funnel plot
(Appendix 4) show the distribution of effect size dots symmetrically form-
ing a triangle and centered on the y-axis (standard error). In the attached
funnel plot illustration, we find it objectively difficult to conclude wheth-
er the distribution of effect size dots is symmetric or asymmetric, and
therefore, further testing with Egger’s Test is needed to evaluate funnel
plot symmetry and detect any publication bias in the analysis results. The
results of Egger’s Test analysis show that delays of >12-24 hours have P
values >0.05, which means there is no indication of publication bias and
the funnel plot is symmetrical in the research results, so no further testing
is needed. Conversely, delays of <12 hours, >24 hours, and <48 hours in
the Egger’s Test have P values <0.05, indicating publication bias that may
intervene in the research results and the interpretation of meta-analytic
data. Therefore, the effect of delayed post-hatch feed access on glucose
changes in broiler chicks during the golden period (1-7 days old) has
an asymmetric funnel plot. Based on this, further Rosenthal testing was
conducted for the delays of <12 hours, >24 hours, and <48 hours. The
Fail-Safe N > Rosenthal values for delayed feed access of <12 hours and
<48 hours show that the existing publication bias does not intervene in
the overall research results and data interpretation, except for the > 24-
hour delay. When moderators are grouped for the observation impact
of <12 hours to 24 hours, there is, in principle, no publication bias, so
experts agree that increasing the duration of the DAF does not have an
effect on glucose levels.

When we collected moderator variables at the observation point of
delays >24 hours, significant differences on Egger’s test confirmed with
fail - safe N value < Rosenthal were found, or publication bias was detect-
ed. This means that experts do not agree that delays longer than 24 hours
lead to a decrease in glucose levels; in some conditions, there was no sig-
nificant change reported, but in certain studies, a significant decrease in
glucose levels was observed. The reasons why glucose levels remain un-
changed or significantly decrease in some studies will be discussed in the
section on publication bias. Several meta-analyses related to the impact
of DAF duration have shown a decrease in glucose levels at observation

points with data inclusion up to 7 days. However, this predominantly oc-
curs when data inclusion is limited to up to 3 days (see Appendix 2 and 3).

Cholesterol

Data in Table 2 shows that the summary effect of DAF duration on
cholesterol levels for delays <12 hours, >12-24 hours, >24 hours, and
<48 hours is 0.303, 1.387, 1.145, and 0.815, with P>0.05 for the delay of
<12 hours, indicating that cholesterol levels are likely influenced by fac-
tors other than the duration of delayed feed access. The summary effect
values within the Cl range also indicate that the effect of DAF on choles-
terol falls within the moderate category (0.20 < ES < 0.50) for delays <12
hours, strong category (0.50 < ES < 1.00) for <48 hours, and very strong
category (ES > 1.00) for delays of >12-24 hours and >24 hours. Delaying
feed access by>12-24 hours has the strongest effect on changes in cho-
lesterol levels, except when compared to delays of <12 hours, >24 hours,
and <48 hours.

The data distribution characteristics in the funnel plot of broiler cho-
lesterol levels up to 7 days of age make it difficult to interpret the distri-
bution of effect size points (Appendix 5), so Egger's Test was performed
to assess distribution characteristics and detect publication bias. Egger's
Test results for delay durations of <12 hours and >12-24 hours showed
P>0.05, indicating no evidence of publication bias and a symmetrical fun-
nel plot. In contrast, for delays of >24 hours and <48 hours, the Egger's
test had P<0.05. This value indicates the presence of publication bias
that may affect research results or meta-analysis data interpretation, as
reflected by an asymmetrical funnel plot. Further Rosenthal testing for
delays >24 hours and <48 hours showed a Fail-Safe N value > Rosenthal,
so the existing publication bias does not significantly affect the overall
research findings and data interpretation. When moderators are com-
bined for the observation period of <12 to 48 hours, in principle, there
is no publication bias, meaning that experts agree that increasing DAF
duration results in increased cholesterol levels.

Total protein

The data in Table 2 show that DAF durations of <12 hours, >12-24
hours, >24 hours, and <48 hours contributed 0.582, 1.240, -0.312, and
0.379, respectively, to changes in total protein. However, the summary
effect value with P>0.05 indicates that changes in total protein are likely
influenced by factors other than the duration of delayed access to feed.
The Cl results for the total protein parameter, which include the value 0
during DAF durations of <12 hours, >12-24 hours, >24 hours, and <48
hours, indicate that DAF duration does not affect changes in total protein
in golden period chicks (1-7 days old).

The results of further analysis using a funnel plot for total blood pro-
tein with Egger’s Test to detect possible publication bias in analyses with
a delay duration of <12 hours indicated no evidence of publication bias
(P>0.05), as demonstrated by the symmetrical characteristic of the funnel
plot in the study findings (Appendix 6). Meanwhile, for delays of >12-24
hours, >24 hours, and <48 hours, the Egger's Test yielded (P<0.05), thus
indicating an asymmetrical funnel plot and the presence of publication
bias (P<0.05) that may influence the overall research results and interpre-
tation of the meta-analysis data. When confirmed with further Rosenthal
analysis for delays of >12-24 hours, >24 hours, and <48 hours, the Fail-
Safe N value > Rosenthal for delays of >12-24 hours and >24 hours in-
dicated that the observed publication bias did not significantly influence
the overall study results and data interpretation.

Nevertheless, publication bias intervention occurred in the <48-hour
delay (Table 2). This means that experts do not agree that a delay in ac-
cess of <48 hours does not have a significant impact on total protein; in
fact, in some cases, a significant increase in total protein was reported.
Several meta-analysis results regarding the impact of delayed feed ac-
cess showed an increase in total protein at observation points with data
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inclusion up to 7 days; however, this predominantly occurred when data
inclusion was limited to only up to 3 days.

Heterophils, lymphocytes, and H/L ratio

The data in Table 2 show the summary effect values of the impact of
delayed feed access, indicating a very strong and significant contribution
(P<0.05) to the increase in heterophil levels and the H/L ratio in broiler
chickens during the golden period (ages 1-7 days), whether the delay was
<12 hours, >12-24 hours, >24 hours, or <48 hours. For the lymphocyte
parameter, DAF did not make a significant contribution (P>0.05) except
for the moderator variable of <48 DAF, which made a significant contri-
bution (P<0.05) to the reduction in lymphocytes.

The Cl results for heterophile levels and the H/L ratio in broiler chick-
ens that do not involve 0 indicate that the duration of DAF has an effect
on increasing heterophile levels and the H/L ratio during the golden peri-
od of chicks. This confirms the summary effect of the lymphocyte param-
eter with P>0.05; the Cl values for DAF impact <12 hours, 12-24 hours,
and >24 hours on the lymphocyte parameter that include the number 0
indicate that DAF also does not result in changes in lymphocyte levels.
Although it has a very strong effect size, changes in lymphocytes occur
due to factors outside of DAF.

The results of follow-up tests through Egger's Test to identify the
characteristics of the effect size funnel plot and detect publication bias in
the analysis results show an asymmetric plot characteristic and the occur-
rence of publication bias in the effect of DAF on heterophile, lymphocyte,
and H/L ratio parameters (P<0.05) (see also Appendix 7,8 and 9), except
for the heterophile parameter with a delay moderator of >12-24 hours
(P>0.05), which shows a symmetrical plot and is not indicated to have
publication bias.

Referring to Table 2, the results of the follow-up Rosenthal test and
the Fail-Safe N values for the heterophil, lymphocyte, and H/L ratio pa-
rameters indicate that publication bias which may influence the research
results and overall data interpretation only occurs in the heterophil pa-
rameter due to DAF <12 hours; lymphocytes due to DAF <12 and >12-24
hours; as well as the H/L ratio parameter due to DAF <12 hours, while
no intervention in results or overall data interpretation occurs with other
DAF moderators. Therefore, in general, for DAF moderation >12 hours,
experts agree that increasing the duration of feed access delay results in
increased heterophil and H/L ratio levels, as well as decreased lympho-
cyte levels. Several meta-analysis results related to the impact of delayed
feed access show that the decrease in lymphocyte levels predominantly
occurs when data inclusion is limited to only up to 3 days (Appendix 2).

We identified forms of publication bias other than the previously
mentioned increase in heterophil and H/L ratio levels accompanied by a
decrease in lymphocytes. In addition, some research findings were also
found that reported no significant impact of DAF on heterophil, H/L, and
lymphocyte values.

Discussion

Several other factors causing changes in glucose levels aside from
DAF duration are: 1.) box density of DOC (Qaid et al, 2016); 2.) micro-
climate fluctuations (Jacobs et al,, 2017); 3.) DOC handling methods; 4.)
strain and gene expression factors; 5.) sex (Qin et al,, 2022).

DAF duration of >12-24 hours does not have a significant effect on
changes in glucose levels in broiler chickens during the golden period
(age 1-7 days). This condition is suspected to be caused by at least two
factors: First, chicks have adaptation mechanisms and bodily regulation
by responding physiologically or genetically to detect threats in post-
hatch chicks. As stated by Mafruchati (2023), adaptive response mecha-
nisms consist of three stages: the chick detects a threat, then responds
either physiologically or genetically to present the threat, and the chick
then starts preparing its body for future threats.

The second factor, DAF does not affect glucose levels because the
process of gluconeogenesis is already underway. This is in line with Mur-
wani (2010) who stated that the nonsignificant difference in glucose lev-
els is suspected to be achieved through gluconeogenesis, which is the
formation of new glucose. Poultry maintain blood glucose levels through
gluconeogenesis and also through the glycogenesis pathway (Purba et
al., 2021). Shorter delays may have temporary impact on glucose or be
offset as the chicks gel older, as long as DAF isn't too extensive (Shinde
et al, 2015)

In some studies, the decrease in glucose levels was reported. Shinde
et al. (2015) stated that a decrease in glucose levels in the chick, partic-
ularly after prolonged feed deprivation for more than 24 hours can be
attributed to the body's response to lack of external nutrient intake. This
leads to the utilization of internal energy reserves and eventually, a shit in
metabolic process. These involve the utilization and eventual depletion of
internal energy reserves (glycogen depletion and metabolic adjustments
during fasting such as insufficient gluconeogenesis and protein catabo-
lism (Wang et al., 2014)

A summary effect with P>0.05 indicates the contribution of other
factors that may cause fluctuations in cholesterol beyond the duration of
DAF. According to some research findings, 1) Genetic selection for rapid
growth and high muscle accretion shows altered somatotropic gene ex-
pression, which can affect cholesterol metabolism (Vaccaro et al.,, 2024).
2. Stress conditions and the administration of anti-stress measures can
affect cholesterol levels (Koza et al., 2007).

The Cl results for the cholesterol parameter in Table 2 show a Cl range
that does not include zero (0) for delayed feed access >12-24 hours, >24
hours, and <48 hours, thus having an effect on changes in cholesterol
levels. In contrast, delayed feed access for <12 hours has a Cl value that
includes zero, meaning that delayed feed access for <12 hours has no dif-
fering effect on changes in cholesterol levels in chicks during the golden
period (7 days old).

The negative impact of DAF in the form of increased cholesterol lev-
els may be caused by: 1.) acute physiological stress due to feed not being
provided immediately, which triggers the release of corticosterone hor-
mone and increases cholesterol synthesis in the liver; 2.) chicks utilizing
fat-rich yolk reserves as their main energy source during the DAF period,
resulting in increased blood lipid levels, including cholesterol; 3.) DAF can
disrupt the natural maturation process of the digestive system and lipid
metabolism (the process of converting fat into energy), resulting in in-
creased cholesterol levels in chicks.

In almost all previous studies, when newly hatched chicks are not
immediately given feed, their bodies respond by releasing corticosterone
hormones as an acute physiological stress response, which can increase
cholesterol synthesis in the liver and raise blood cholesterol levels (Thax-
ton and Puvadolpirod, 2000; Post et al., 2003; Khosravinia, 2015). Gonza-
les et al. (2003) reported that chicks rely on fat reserves from the yolk to
survive during fasting periods, which leads to fluctuations in fat levels,
including cholesterol, in the blood and or fat reserve mobilization (Shinde
et al, 2015). This is supported by the opinion of Noy and Sklan (1999)
who stated that during the feed deprivation period, chicks depend on
yolk reserves that are rich in fat, potentially increasing blood lipid levels.

Delaying access to feed hinders the development of the digestive
system, as well as the absorption and metabolism of chicks after hatch-
ing, which can increase the total lipids in the blood. Proszkowiec-Weglarz
et al. (2022) stated that delayed feeding disrupts the normal develop-
ment of the digestive tract, which plays a vital role in lipid metabolism.
This alteration in lipid metabolism also causes shifts in metabolism due
to changes in the expression of genes responsible for lipid metabolism
and absorption in liver cells and intestinal epithelial cells (Tsunekage and
Ricklefs, 2015; Metzler-Zebeli et al., 2019; Zaytsoff et al., 2019; Prasad et
al., 2022).

We did not find publication bias regarding DAF <12 hours, and with-
in this delay duration, cholesterol levels did not change significantly due
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to: 1.) chicks utilizing yolk reserves, which provide energy and nutrients,
including lipids and cholesterol, thereby helping maintain metabolism;
2.) yolk reserves help minimize stress and aid chick survival during feed
delay or prolonged transportation, thus preventing drastic changes in
cholesterol; 3.) chicks rely more on other energy sources (glucose and
fatty acids) to overcome stress, enabling them to maintain stable choles-
terol levels as it is used more for hormone production and cell membrane
formation, not as the main energy source.

Yolk reserves are an essential source of nutrients for newly hatched
chicks in maintaining physiological functions before they have access
to feed (Kang et al,, 2018). The nutrients from the yolk provide an en-
ergy source while minimizing stress caused by delayed access to feed
and transportation processes, thereby helping to keep cholesterol levels
stable (Dibner et al. (1998) and Bigot et al. (2003)). This finding may ex-
plain the stability of cholesterol levels during transportation or delayed
feeding. This aligns with the opinion of Kang et al. (2018, who stated that
insignificant changes in cholesterol levels are likely due to the resilience
of newly hatched chicks and the efficient use of yolk reserves, supporting
cholesterol regulation through metabolic adaptation.

According to several researchers, other factors that may cause
changes in total protein after hatching are: 1) Heat stress compromis-
ing broiler performance and affecting blood total protein level (Hossei-
ni-Vashan and Piray, 2021). 2) Thermal manipulation can modify physio-
logical parameters including blood total protein level (Zaboli et al., 2017).
3) Hatching weight variation, with higher hatching weight associated with
higher concentrations of total protein, globulin, and albumin in the early
post-hatch period (Chen et al,, 2015). 4.) Stress sensitivity, broiler exhibit
hinger blood total protein indicating hinger stress sensitivity (Smolentsev
et al, 2024).

Regarding the Cl value that indicates no DAF effect on total protein,
according to Bigot et al. (2003), there are at least four reasons why total
protein levels do not always follow the pattern of DAF: 1. Protein syn-
thesis activation: Delayed feeding can initiate protein synthesis, though
levels may remain lower than in early-fed chicks. 2. Genetic factors:
Starvation can minimize the genetic control of growth, masking the full
potential for protein synthesis and leading to varied effects on protein
levels. 3. Nutrient availability: While early feeding improves growth and
protein synthesis, delayed feeding only stunts-but does not completely
halt-these processes. 4. Compensatory growth: The absence of compen-
satory growth in the early post-hatching days can stabilize total protein
levels despite initial feeding delays. Kang et al. (2018) generally state that
delayed feeding primarily affects body weight gain and feed intake, not
necessarily total protein levels. Furthermore, it is explained that physio-
logical adaptations in the small intestine post-hatch may lessen the im-
pact of delayed feeding on protein utilization.

An increase in blood total protein has been reported by several
researchers, including Hassan et al. (2023), who showed that the stress
response due to DAF for 24 hours and the metabolic adjustments that
occur during the fasting period can lead to increased protein synthesis
in chicks as they adapt to nutrient availability. Meanwhile, in the study
by Shinde et al. (2015), nutrients from the yolk sac can also contribute to
protein synthesis, particularly during the initial post-hatch period, thus
potentially resulting in a non-significant difference in total protein.

A summary effect with P>0.05 indicates that changes in heterophil
levels, lymphocytes, and the H/L ratio in broiler chicks post-hatch are
influenced by factors other than delayed access to feed. According to
several studies, these factors may include: 1.) Environmental Stressors,
such as elevated air temperatures (Skomorucha et al,, 2010), exposure
to cold temperatures (Olfati et al, 2018), and light exposure (Campo et
al,, 2007). 2) Transportation and handling (Ghareeb and B6hm, 2009). 3)
Genetic Factors (Skomorucha et al,, 2010), and 4) Immune Response and
Disease Resistance (Thiam et al., 2021).

The negative impact of DAF in the form of increased heterophil levels
and H/L ratio, as well as decreased lymphocyte levels, can be attributed
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to at least three causes as follows: First, prolonged DAF increases physi-
ological stress, which negatively affects the development of the immune
system in newly hatched chicks. Tamboli et al. (2018) reported that chicks
deprived of feed for 24 and 36 hours showed inhibited immune system
development, resulting in higher heterophil counts and H/L ratios and,
conversely, lower lymphocyte counts compared to controls. These find-
ings also confirm the opinions of Gross and Siegel (1986), and Cengiz
et al. (2012). The increase in H/L Ratio is caused by stress in chicks, as a
result of progressively delayed access to feed (Shinde et al., 2015; Shakeel
etal, 2016).

Second, the bursa of fabricius does not function properly when
chicks are stressed, causing an increase in heterophil counts, followed by
a decrease in lymphocytes with or without it, which leads to an increased
H/L ratio. The H/L ratio has been reported as a good indicator of stress,
including situations such as feed deprivation (Gross and Siegel, 1983;
Tamboli et al., 2018), as well as immune resistance as a form of the chick-
en’s response and adaptation to poor environmental conditions (Fajrih et
al., 2014). Furthermore, explained that under stress conditions, lympho-
cyte production by the immune organ (bursa of Fabricius) is insufficient,
resulting in increased heterophil levels and H/L ratio (Fajrih et al., 2014).

With regard to publication bias, some studies have reported no sig-
nificant changes. Shakeel et al. (2016) reported that short-term delayed
access to feed (first 12 hours) has not been enough to cause significant
changes in stress indicators, and levels of heterophils and the H/L ra-
tio remain stable due to the availability and utilization of residual yolk,
so chicks have good resilience to short-term feed shortages. In another
study, Tamboli et al., (2018) reported the influence of sex, where female
chicks were able to tolerate short-term DAF stress better than males with-
out showing significant changes in H/L ratio parameters. Furthermore,
it was explained that differences in stress responses between male and
female chicks during the same duration of DAF may be due to variations
in physiological, hormonal, or immune system development responses
between sexes.

In the study by Kang et al. (2018), it was explained that the stability
of lymphocyte levels occurs because, in the early post-hatch period of
gut development, growth and anticipation of short-term stress become
important priorities. Goessling et al. (2015) reported that the initial stress
response is usually indicated by the mobilization of heterophils, while
lymphocyte levels are maintained at stable levels, and their response is
slower, thus remaining relatively stable.

Based on the results of a meta-analysis on the effects of DAF on these
physiological condition parameters, there are still many inconsistencies
in the study outcomes, as evidenced by indications of publication bias in
several parameters. Therefore, due to the limited number of studies, there
is a need for more observational support and comprehensive research on
this subject. In this study, we also revealed that not all parameters that
are dogmatically used and/or considered as indicators of the problem of
delayed feed access are, in fact, ideal for use. Based on the results of our
research, DAF generally does not have sufficient determination on chang-
es in glucose levels, total blood protein, and lymphocytes; conversely, it
has strong determination on blood cholesterol, heterophils, and the het-
erophil/lymphocyte ratio during the golden period. Specifically, the DAF
moderator group <12 hours, consistently in immune parameters such as
heterophils, H/L, and lymphocytes (<12 and >12-24 hours), cannot be
used as indicators of the negative impact/stress of DAF because there is
publication bias that can intervene with both the results and the interpre-
tation of the data.

If we narrow the impact of observation to just 3 days after DAF, then
the strong determinant effect of DAF on changes in blood glucose, cho-
lesterol, total protein, and lymphocytes occurs more intensely compared
to the observation phase during the golden period. On the other hand,
if we extend the observation to 14 days, the strong determinant effect
on several mentioned parameters becomes less intense than at 3 days or
during the golden period. Regarding this matter, we suspect that, physi-
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ologically, the negative impact of DAF can be recovered after the golden
period phase.

Conclusion

The duration of delayed feed access consistently worsens physio-
logical conditions as indicated by increased cholesterol levels, heterophil
counts, and the H/L ratio, while several other parameters cannot be fully
used as indicators of the negative impacts of DAF. There is a need to
re-evaluate the negative physiological indicators of DAF by specifically
narrowing down and focusing on physiological markers such as choles-
terol levels, heterophil counts, and the H/L ratio. Further exploration of
the potential recovery time from the negative impacts of DAF is recom-
mended.
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APPENDIX

Appendix 1. Journal Sources Included in the Meta-Analysis Calculation.

Researcher Year Parameter DAF (hour)
Bigot et al. 2003 Total protein 48
Khosravinia 2015 Glucose, cholesterol 4,8,12,14,16
Shakeel et al. 2016 Heterophil, lymphocyte, and H/L ratio 12,24,48,72
Wang et al. 2014 Glucose 48
Kang et al. 2018 Cholesterol, total protein, and lymphocyte 12,24, 36, 48
Tamboli et al. 2018 Heterophil, lymphocyte and H/L rasio 6,12,24,36
Shinde et al. 2015 Glucose, cholesterol, total protein 6,12, 24,36
Zhao et al. 2014 Glucose 16
Jacobs et al. 2017 Glucose 1,5, 11
Zarrinkavyani et al. 2019 Glucose, cholesterol, total protein 6,12, 18,24
Jhetam et al. 2024 Glucose 7

Appendix 2. Meta-Analysis Results: The Effect of Delayed Access to Post-Hatch Feeding on the Physiological Condition of Broiler Chickens during the Golden
Period (1-3 Days Old).

Test of Residual Hetero- 95% Confidence  Egger ‘s ) .
DAF : Summary Effect I 1 Fail-Safe Rosenthal Fail-Safe N vs
Parameter geneity ntervals Test
(hour) — N Value —————— Rosenthal
Q df p-value Estimation SE  z p-value Lower Upper  p-value **Value p-value
<12 99.62 12 <.001 -8.76 494 -1.77 0.08 -18.45 0.92 <.001 105 75 <. 001 >
Gl >12-24 196.12 7 <. 001 -093  0.77 -1.20 0.23 -2.44 0.59 *0.753 341 50 <. 001 NA
ucose
>24 2.32 3 0.51 -296  0.32 -930 <.001 -3.59 -2.34 *0.129 127 30 <.001 NA
<48  419.08 24 < 001 -1.09  0.39 -2.81 0.01 -1.85 -0.33 <. 001 1653 135 <. 001 >
<12 2871 6 <001 0.56 034 1.65 0.10 -0.11 1.21 *0.602 34 45 <.001 NA
>12-24 4767 4 <001 198 070 2.83 0.01 0.61 3.35 0.04 170 30 <. 001 >
Cholesterol
<24 10226 11 <.001 .14 039 292 0.00 0.37 1.9 0.01 370 70 <. 001 >
<48 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
<12 10.76 3 0.01 099 040 248 0.01 0.21 1.77 0.02 30 30 <. 001 >
>12-24 3528 2 <001 2.03 1.14 1.79 0.07 -0.20 4.26 0.00 51 25 <. 001 >
Total Protein
>24 1730 3 <.001 -0.83  0.33 -2.55 0.01 -1.47 -0.19 *0.627 57 30 <. 001 NA
<48 16727 10 <.001 0.59 048 124 022 -0.35 1.53 <.001 18 65 0.00 HHEL
<12 6.98 4 0.14 -045 032 -142 0.16 -1.08 0.17 *0.157 2 35 <. 001 NA
>12-24 1448 2 <001 -222  0.70 -3.19 0.00 -3.58 -0.86 *0.154 71 25 <. 001 NA
Lymphocyte
>24 3473 3 <. 001 -3.45 1.5 -2.30 0.02 -6.39 -0.51 <.001 76 30 <. 001 >
<48 7125 11 <001 -1.83  0.58 -3.16 0.00 -2.97 -0.69 <. 001 291 70 <. 001 >

NA = available data does not meet the rules of Meta-Analysis; the heterophil parameter and H/L ratio have no available data at all in the Meta-Analysis or further statistical test was not
applicable to perform since there was no potential publication bias

Delayed access to feeding has a negative effect (p<0.05) in the form of: 1.) decreased glucose levels with a delay of >24 hours and <48 hours; 2.) decreased lymphocyte levels with a
delay of >12-24 hours, >24 hours, and <48 hours; 3.) increased cholesterol levels with a delay of >12-24 hours and <48 hours; 4.) increased total protein for <12 hours and decreased total
protein for >24 hours in chicks aged 1-3 days. The extent of the impact contribution of delayed access to feeding on the observed parameters can be seen in the estimation column. In
chicks aged 1-3 days, the critical point that starts to have an impact is a delay of <12 hours.

*There is no indication of publication bias that could intervene in the research results and overall data interpretation.

Rosenthal value calculation is performed by calculating the following equation:

**K =df + 1; Rosenthal value = 5(K) + 10

***Fail-Safe N value < Rosenthal = publication bias occurs that intervenes in the research results and overall data interpretation.
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Appendix 3. Meta-Analysis Results: The Effect of Delayed Access to Feed Post-Hatching on the Physiological Condition of Broiler Chickens During the Golden
Period (Aged 1-14 Days).

Test of Residual Hetero- 95% Confidence Egger ‘s Fail-Safe
. ima- il- Rosenthal
Parameter DAF geneity Est}ma SE z p-value Intervals Test Fail-Safe Nvs
(hour) tion NValue ———
Q df p-value Lower Upper p-value **Value p-value Rosenthal

<12 102.07 16 <.001 -0.15 0.09 -1.68 0.09 -0.31 0.02  <.001 105 95 <.001 >

Gl >12-24 414.62 12 <.001 -0.61 0.68 -0.90 0.37 -1.95 0.72  *0.066 630 75 <.001 NA
ucose

>24  139.14 8 <.001 -0.48 0.82 -0.59 0.56 -2.09 .13 <.001 0 55 0.12 KRS

<48  778.03 38 <.001 -0.50 0.33 -1.54 0.12 -1.14 0.14 <001 1442 205 <.001 >
<12 40.36 11 <001 027 0.23 1.21 0.23 -0.17 0.71  *0.882 17 70 0.01 NA
>12-24  96.32 7 <. 001 1.14 0.60 1.89 0.06 -0.05 232 *0.070 136 50 <.001 NA

cholesterol

>24 11.15 4 0.03 1.04 0.35 3.00 0.00 0.36 1.71 0.00 42 35 <.001 >

<48 164.99 24 <.001  0.69 0.24 2.95 0.00 0.23 1.15 0.01 556 135 <. 001 >
<12 30.08 8 <. 001 0.66 0.28 2.38 0.02 0.12 1.20  *0.067 52 55 <. 001 NA

>12-24  53.82 5 <. 001 1.24 0.64 1.94 0.05 -0.02 2.50 <.001 80 40 <. 001 >

Total Protein

>24 83.54 8 <.001 -0.15 0.37 -0.42 0.68 -0.88 0.57 <001 30 55 <. 001 RS
<48  250.29 23 <.001 049 0.25 1.95 0.05 -0.00 098 <001 94 130 <.001 RS

Description:

NA = available data does not meet the criteria for Meta-Analysis; the heterophil, lymphocyte, and H/L ratio parameters have no available data at all in the Meta-Analysis, or further statis-
tical test was not applicable to perform since there was no potential publication bias

Delayed access to feeding has a negative effect (p<0.05) in the form of: 1.) increased cholesterol levels with delays of >24 hours and <48 hours; 2.) increased total protein with delays

of <12 hours, >12-24 hours, and >24 hours in chicks aged 1-14 days. The magnitude of the impact of delayed access to feeding on the observed parameters can be seen in the estimation
column. In chicks aged 1-14 days, the critical point where the effect begins is a delay of <12 hours.

*No indication of publication bias that could intervene in the research results and overall data interpretation.

The calculation of the Rosenthal value was performed using the following formula:

**K = df + 1; Rosenthal value = 5(K) + 10

***Fail-Safe N value < Rosenthal value = publication bias occurs that intervenes in the research results and overall data interpretation.

Appendix 4. Funnel and Forest Plot of Glucose Parameters Age 1-7 Days.
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Appendix 5. Funnel and Forest Plot of Blood Cholesterol Parameters Ages 1-7 Days.

Kang etal. 2018.1 i 0,06 (092, 0.00] i
Kang et al, 20102 e 0601020, 157 H
Kang etat, 2018.3 | p—e—i 1501050, 259) H
Kang otal. 20104 e 0581029, 1.46) H
Kiostania 2015.1 .- 040020, 1.00) H
Khosravinia 20152 - 0351025, 0.94) H
Khoarmrna 20153 - 046013, 106) H
Kiwarmrinia 20154 .- 120050, 188 |
Khoarmersa 20155 e 308217,394) i
Shinde et el 2013.1 oy 0971100014 H
Shnde etal 20152 e 081164, 001) H
Shnde otal. 20153 i 0481034128 i
‘Stinde ctal. 20154 i 0061026,072) s
Stnde otal. 20155 ot 0.101080,088) | Karg atat, 2018 ——t 008092080
Shinge et al. 20156 i 08811.70. 0.05) | Khosravinia 2015.1 . 040020, 1.00)
Shinde ot ol 20157 ] 200122329 M:z e :::z::
o 2 ot s o 1oy | Soeeu. 0131 —— oam. a1
Effect Size Zarsravyent ot .. 20192 —.—t 2191132.30m m:::::: ::n:‘::
L otinyd L) TANOS.2T4) | gy gt 20154 —.—t 006085, 072)
<48 hours <12 hours Zarrkavyend ot o 20194 e 3961220 305) | Zuwavyani otal. 2011 [ 106 (028, 185)
Zarokavyoni otal. 20192 —— 219(1.32.307]
RE Mosel - ox2p2.139
i RE Mot . 030(023.084
I o .
2401234568 240 1 2 3 4
Efoct 20 Efloct Sizo
<48 hours <12 hours
Kang ot al.. 2018 e 069[0.20.1.57)
Kioarmviein 2015.1 .- 126051 -
4 : Knosrmviesa 20152 —.— 3082173904 m::g‘.“; j ——e—x G‘:&:P
] o renbeiegiditl Lo} ::m‘q Shinde etal, 2015.1 —_— 223(1.22,329)
Effect Size Effect Size o “hopploa] Ll ea 05 2 | Shde ool 20152 ] 0344045, 1.13)
2012 [S— 205286.509) | RE woder L —— 1.15(026, 201)
——r—rT
>12-24 hours >24 hours RE o = 1m0y 10 1 2 3 4
240123456 Effoc Size
Funnel Plot of the Effect of Delayed Access to Feeding Post-Hatch on Blood Cholesterol Efect Szo
Changes in Broiler Chickens during the Golden Period.
>12-24 hours >24 hours

Forest Plot of the Effect of Delayed Access to Feeding After Hatching on Changes in Blood
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Appendix 6. Funnel and Forest Plot of Total Blood Protein Parameters Ages 1-7 Days
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Appendix 7. Funnel and Forest Plot of Heterophile Parameters for Ages 1-7 Days.
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Appendix 8. Funnel and Forest Plot of Lymphocyte Parameters Aged 1-7 Days.
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Appendix 9. Funnel and Forest Plot of H/L Ratio Parameter Age 1-7 Days.
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