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ABSTRACT
COVID-19 affected different countries in different ways. Palestine had recorded over 140,000 cases 
by the end of 2020. The WHO/PNIPH, WHO/EMRO, and the Palestinian MoH carried out a serological 
survey in Palestine in order to estimate the actual number of COVID-19 infections up to the end 
of December 2020. A sample stratified by region, district, residence area (urban, rural, and refugee 
camp), and accounting for gender, was taken from Gaza and the West Bank. Data from participants 
were also collected, including demographic, socio-economic, and health conditions. The results 
show that 39% of the Palestinian population (38% of the West Bank and 40% of Gaza) had been 
infected with COVID-19 by the end of December, almost 10 times the number detected by targeted 
Rt-PCR testing. Several factors were calculated to be significant such as diabetes, smoking, gender, 
age, and residence. 
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SUMMARY OF FINDINGS
The following table is a summary of all findings presented in this report. The P values in green are 
below 0.05, which makes the result statistically significant; red is not statistically significant. In binary 
comparisons (when comparing two numbers), the odds were calculated, meaning how much more 
likely the presence of seropositivity is if the condition is satisfied. For example, those who were 
previously diagnosed as COVID-19 positive using Rt PCR were 2.5 times as likely to be seropositive 
than those who were not diagnosed. 

Correlation P Value Odds
Distribution of Cases by Age Group (West Bank) 0.00001

Distribution of Cases by Age Group (Gaza Strip) 0.00001

Distribution of Cases by Gender (West Bank) 0.00001

Distribution of Cases by Gender (Gaza Strip) 0.00001

Demographic Factors

Residence Area type 0.00001

Marital Status 0.0167

Distribution of Cases by Region 0.00001

Distribution of Cases by District 0.00001

Rooms in Household (more than three) 0.0141 1.11 less likely to be positive

Females in Household (more than three) 0.0001 1.21 more likely to be positive

Males in Household (more than three) 0.9755 No Effect

Job Sector 0.0001

Traveling to Israel Often 0.0022 1.33 less likely to be positive

Employment Status (Males) 0.9159 No Effect

Employment Status (Females) 0.9302 No Effect

Underlying Conditions and Risk Factors
Underlying Conditions 0.3579 1.05 less likely to be positive

Diabetes 0.0001 1.18 more likely to be positive

Hypertension 0.5359 1.03 more likely to be positive

Cancer 0.1832 1.31 more likely to be positive

Pregnancy 0.4833 1.18 more likely to be positive

Smoking 0.0001 1.63 less likely to be positive

Symptoms and Detection
Previously PCR Positive 0.00001 2.50 more likely to be positive

Symptomatic 0.00001 1.70 more likely to be positive

Missing Work Due to Symptoms 0.0001 1.38 more likely to be positive

Requiring Medical Attention for Symptoms 0.0001 1.51 more likely to be positive

Requiring Hospitalization for Symptoms 0.0221 1.25 more likely to be positive

Self-Reported COVID Contact 0.0022 1.79 more likely to be positive

Hospitalization Indicators
Hospitalization by Age 0.0001

Hospitalization of Diabetics 0.0001 3.55 more likely to be positive
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INTRODUCTION

Geographical Background

The physical separation of the West Bank and Gaza Strip limits travel and connection between 
them, thereby creating two distinct epidemiological realities. The West Bank has a large number of 
Palestinians who enter and exit areas controlled by Israel, while Gaza is generally isolated with barely 
any travel into areas controlled by Israel. Gaza has a much denser population than the West Bank of 
5590.4 persons per km2 as opposed to 540.7 persons per km2 in the West Bank.

Figure 1

 Regional map of Palestine (left) and Palestine showing the  oPt (right).

Officially, the West Bank includes disputed East Jerusalem, which is mainly populated by Palestinians. 
However, most of the Palestinians in East Jerusalem are not technically Palestinian citizens, nor 
do they fall under the authority of the Palestinian state and are not affected by the public health 
measures undertaken by the Palestinian Ministry of Health (MoH). Therefore, for the purposes of this 
report, Jerusalem will refer to the localities in Jerusalem that actually do fall under the Palestinian 
Authority (outside the Wall).
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Demographic Background

According to the Palestinian Central Bureau of Statistics (PCBS), Palestine has a population of 
5,101,152 (mid- year 2020), with 3,053,1 83 in the West Bank and 2,047,969 in the Gaza Strip. Palestine 
has a very a young population with 69% of the population under the age of 24. The current growth 
rate in Palestine is estimated to be 2.23% annually. This is a significant factor in any epidemic, and 
especially COVID-19 which affects age groups in different ways.
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 Palestine Population Pyramid (2020)

The West Bank pyramid is slightly more constricted than that of Gaza and shows that 67% of the 
population are below 30 years of age, while Gaza’s more expansive pyramid shows that 72% of the 
population are under the age of 30. In other words, Gaza’s population is much younger than that of 
the West Bank.
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COVID-19 on a Global Scale 

COVID-19 began its spread from Wuhan, China, in December 2019. Wuhan was closed down in 
January 2020 in an attempt to limit the spread of the virus, an attempt which may have been too late 
as cases began to appear in many other countries soon after. Individual countries adopted measures 
of varying severity after the World Health Organization declared COVID a global pandemic in March 
2020. The announcement prompted most nations to close their borders and forbid air travel.

Global figures indicate that by May 21, 2021, more than 168 million cases of COVID-19 infections had 
been reported with more than 3.49 million fatalities. Nations adopted various strategies to limit the 
spread of the virus, including monitoring new cases and isolating them, increasing the capacity and 
efficiency of their healthcare systems, redistribution of their health work force, and replenishing vital 
supplies. 

COVID-19 in Palestine

COVID-19 put an additional strain on the Palestinian healthcare system, which has historically 
suffered from multiple issues, exacerbated by the Israeli occupation, a lack of funding, and the recent 
decline of international support. 

The COVID-19 epidemic has had an impact on governance, public health perceptions, and has 
changed the world in many ways. Palestine is no exception to this rule as it has been and continues 
to experience waves of infection. 

To date (May 21, 2021), the Ministry of Health has detected a total of 307,536 cases in Palestine: 
198,925 in the West Bank and 108,611 in the Gaza Strip.
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Since the first cases were detected in Palestine in March 2020, testing strategy in the West Bank 
and Gaza has relied on testing suspected cases (either those who came into contact with positive 
individuals or those showing symptoms). This was reflected in the overall positivity rate of 14.3% for 
the period. The number of undiagnosed or unreported cases was, therefore, unknowable. 

Study Objective

The World Health Organization East Mediterranean Regional Office (WHO/EMRO) spearheaded 
multiple serological surveys in the region as part of a larger serological project that included 54 
countries worldwide. The WHO/PNIPH cooperated with the Palestinian Ministry of Health (MoH) to 
run a serological scan of Palestine. 

The survey was initiated in the West Bank and Gaza to estimate a more accurate number of cases, 
including cases undetected by other methods, through random serological testing that can detect 
immune cells that result from infection; these immune cells can remain in the body for up to eight 
months. This type of study promised to shed light on the true epidemiological situation in Palestine. 
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METHODOLOGY

Sampling

The sample for the project was selected with an expected prevalence of 50%, a margin of error of 5%, 
a confidence interval of 95%, and a design effect of one.

The West Bank and Gaza were divided into three regions: north, middle, and south, and each region 
was stratified into three types: urban, rural, and camp. In Gaza the regions were divided into two 
types: urban and camp. Gaza has virtually no rural areas due to its high population density. Thus, 
there were six strata for the West Bank and five for the Gaza Strip. The total sample size for Palestine 
was 7260.

West Bank (6 strata) total sample size= 4356

For Gaza Strip (5 strata) total sample size = 2904

Total number of sample size Palestine (7260)

A total of 6063 random households were selected in the West Bank and Gaza (3638 in the West Bank 
and 2425 in the Gaza Strip) with assistance from the PCBS. Two blood samples (one from a male and 
one from a female) were taken from each household and sent to a MoH lab for analysis. The blood 
samples were accompanied by comprehensive forms containing as much information as possible 
regarding the individuals who supplied the samples for analysis. 

18 teams were created (13 in the West Bank and 5 in the Gaza Strip), each team consisted of two data 
collectors and one statistician, to collect the samples and the data. Each team was provided with 
a tablet computer with a digital version of the questionnaire (Annex A). The Teams visited random 
households as determined by the Palestinian Central Statistics Bureau, and while one team member 
took a blood sample, the other team member conducted the interview. The subjects were required 
to sign a consent form (Annex B & C).  All procedures and analysis where approved by the WHO/
EMRO ethics board.

Inclusion criteria: All individuals over the age of 10 years irrespective of known prior COVID-19 
infection who resided in the area under study during the period of SARS-CoV-2 transmission and 
who can give consent, or in the case of minor children, whose legal guardian can give consent for 
them. 

Exclusion criteria: All individuals who refuse or are unable to give informed consent, or who present 
contraindication to venipuncture. Prisoners were excluded due to logistical difficulties. Individuals 
with conditions that make sampling them potentially harmful and persons currently infected with 
COVID-19.

The testing kit used was a Roche Elecsys Anti-SARS-CoV-2 S Immunoassay used for the in-vitro 
quantitative determination of antibodies (including IgG) to the Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS‑CoV‑2) spike (S) protein receptor binding domain (RBD) in human serum and 
plasma. The cutoff point was 0.80 U/ml. The test specificity was 99.98 % and test sensitivity was 98.8 
%. Samples were stable for 3 days at 15‑25 °C or for 14 days at 2‑8 °C.
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RESULTS

Demographic Factors Results

The survey showed that 38% of the West Bank and 40% of Gaza were seropositive, meaning that 
these individuals had been infected since March 2020. These rates were almost 10 times higher than 
the number of cases  detected by the national surveillance system for COVID-19. The distribution of 
the prevalence was far from homogenous, with some districts showing 65% while others showed 
15%.

The following are the results from the West Bank and Gaza divided by gender and age.

Gender Distribution within Age Group (Adjusted by sample)

(Table) Distribution of 
seroprevalence in the West 
Bank and Gaza by age and 

gender. The most prevalent 
groups are highlighted.

In the West Bank, females 
had higher seroprevalence 
across all age groups. The 
50–59-year age group had 

the highest prevalence 
(highlighted in yellow).

In Gaza, females also had 
higher seroprevalence, albeit 

less than in the West Bank. 
The 50-59 age group also 

had the highest prevalence, 
along with the 20-29 and 

80+ age groups (highlighted 
in yellow).

The highest age-gender 
group in the West Bank was 
50–59-year females, while 
in Gaza it was 80+ males 

(highlighted in red).

West Bank

Male Female Total

10-19 31% 46% 36%

20-29 28% 46% 37%

30-39 35% 45% 40%

40-49 31% 46% 40%

50-59 35% 52% 44%

60-69 38% 43% 41%

70-79 37% 39% 38%

80+ 17% 29% 20%

Total 32% 46% 39%

Gaza

Male Female Total

10-19 41% 37% 39%

20-29 47% 42% 44%

30-39 34% 43% 39%

40-49 36% 48% 43%

50-59 39% 48% 44%

60-69 30% 45% 38%

70-79 36% 32% 34%

80+ 56% 29% 44%

Total 39% 43% 41%

Palestine

Total 35% 45% 38%
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The two graphs above show that the difference between age groups, while statistically significant, 
does not show any massive disparities. The only interesting anomaly is that the 80+ group in the 
West Bank had a prevalence of less than half that of the 50-59 age group. This could be explained by 
policies implemented in the West Bank to protect the elderly or the adoption of specific individual 
behavior in the West Bank towards the elderly. 
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The Chart above shows the reporting rate for each age group. This is calculated by comparing the 
estimated number of infections (using the sero prevalence) to the number of cases reported during 
the same period of time. This graph shows that only 7% of infections were reported as cases for those 
between 10-19 years old, while 42% of infections were reported as cases for those over the age of 80. 

Male
48%Female

52%

P value =0.0001

 Distribution of Cases by Gender 
(West Bank)     P value =0.0001

 Distribution of Cases by Gender 
(Gaza Strip)     P value =0.0001

Male
41%

Female
59%

P value =0.0001

In both the West Bank and Gaza, seroprevalence in females was much higher than in males. 

The area of residence had a significant effect as shown in the following table.

Gender Distribution within Class (Adjusted for Sample) Refugee camps in both 
the West Bank and 
Gaza had the highest 
prevalence. This is to be 
expected as camps have 
the highest population 
density of any residential 
area.

P value = 0.0001

 West Bank Male Female Total

Camp 31% 59% 45%

Rural 30% 43% 36%

Urban 37% 48% 42%

Gaza Male Female Total

Camp 32% 45% 38%

Urban 40% 43% 41%
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 Marital Status of Seropositive 

53%

42% 41%

35%
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(Fig) Marital Status of Seropositive 

The highest group by marital status were the divorced. However, the P value, while still 
significant, was not very strong.

P value = 0.0167

 Distribution of Cases by Region in Palestine     P value = 0.0001
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The different regions in the West Bank showed an interesting disparity in seroprevalence. There is a 
clear south to north pattern, with the south showing a prevalence 16% higher than the north. 

Gaza’s regions indicated greater disparity with the southern region showing 45% prevalence, almost 
twice that of the middle region.

 Distribution of Cases by District in Palestine      P value = 0.0001

Prevalence in West Bank and Gaza districts showed a large variation in numbers. The Hebron district 
had the highest prevalence in Palestine at 54%, while Salfit had the lowest at 15%. 

The mid-zone district in Gaza (or Deir Al Balah) had a low prevalence compared to the rest of the 
Gaza Strip. This can be explained by its lower population density of 3670/km² compared to the Gaza 
district with 7092/km2. 
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37%
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35%

36%

37%
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40%

41%
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Less Than 3 More Than 3

The number of rooms in each 
household indicated significant 
correlation with seropositivity as 
shown in the graph. The number of 
rooms in a household is a strong 
indicator of socio-economic status. 
More rooms also means lower 
resident density. 

P value = 0.0141

(Fig) Rooms in household among 
seropositive 
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46%

30%

32%

34%

36%

38%

40%

42%

44%

46%

48%

50%

Less Than 3 More Than 3

The number of females in 
each households had a 
significant correlation 
with being seropositive.

(Fig) Females in 
household among 
seropositive 

P value = 0.0001
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(Fig) Males in household 
among seropositive 

P value = 0.9755

Unlike females, the number of males 
living in the household had no 
impact whatsoever on the likelihood 
of being seropositive. 
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42% 41%
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(Fig) Job sector distribution among seropositive 

The type and location of a job had a strong correlation with seropositivity. It seemed that  
individuals working in NGOs were most likely to be seropositive. It is important to note 
that reporting one’s job in Palestine is complex proposition, meaning that many of those 
with jobs may report being unemployed for tax reasons.  

P value = 0.0001
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(Fig) Travel to Israel 
among the seropositive 

P value = 0.0022

Travel to Israel had a negative correlation 
with seropositivity and those who claimed 
they did were less likely to be seropositive. 
The answer to the question could easily be 
affected by having a permit to work in 
Israel, and would likely affect the result. 
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Unemployed (Male) Employed (Male)

P value = 0.9159

Employment had no noticable effect on 
being seropositive among males. 

(Fig) Employment 
(among males)
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46% 47%
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P value = 0.9302

Employment had no noticable effect on 
being seropositive among females.

(Fig) Employment 
(among females)

Underlying Conditions and Risk Factors

38%

45%

34%

36%

38%

40%
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46%

Does not have Diabetes Has Diabetes

(Fig) Diabetes among Seropositive 

P value = 0.0001

This graph compares having 
diabetes to not having it among 
the seropositive. It is clear that 
diabetic individuals are 
significantly more likely to be 
seropositive for COVID-19.
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40%
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48%

50%

No Hypertension Hypertension

This graph compares having 
hypertension or not among the 
seropositive. The minor difference 
between the two groups and the high 
P-Value indicates no significant 
correlation.

P value = 0.5359

(Fig) Hypertension among the 
Seropositive 
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(Fig) Cancer among Seropositive 

P value = 0.1832

Cancer appeared to have some impact 
on sero-positivity, however the low p-
value suggests the result is 
insignificant. Further research may be 
warranted. 
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(Fig) Pregnancy among Seropositive 

Pregnancy  did not seem to have an 
impact on COVID-19 seropositivity.

P value = 0.4833
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(Fig) Comparing smokers to 
non-smokers among the 
seropositive 

Interestingly, smokers are 39% 
less likely to be seropositive for 
COVID-19, possibly due to 
maintaining more distance from 
gatherings.

P value = 0.0000
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Symptoms and detection
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This graph compares those diagnosed 
with COVID prior to the study to those 
who were not among those who were 
seropositive: 85% of those who indicated 
having been diagnosed with COVID-19 
using traditional (Rt-PCR) methods were 
seropositive, while only 34% of those who 
answered no were positive. This is a good 
indicator of the sensitivity of both 
methods. 

(Fig) Previously PCR positive for 
COVID-19 among seropositive

P value = 0.0001
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(Fig) Comparing Symptomatic 
to Asymptomatic among ser-
positive (Self-Reported).P value = 0.0000

(Fig) This graph compares those who 
reported symptoms associated with 
COVID-19 to those who did not among 
the seropositive. Those who reported 
COVID-19 symptoms are 50% more 
likely to be seropositive. 
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Symptoms
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P value = 0.0000

More people missed work than did not due 
to COVID-19 symptoms in the seropositive. 
This would mean that those who missed 
work due to symptoms related to COVID-19, 
were more likely to be seropositive (i.e. 
infected with COVID) even without a 
positive PCR test. 

(Fig) Missing work due 
to COVID-19 symptoms 
among the seropositive
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P value = 0.0000

Being seropositive was strongly correlated 
with requiring medical attention (even 
without being diagnosed with COVID-19): 
47% of those who required medical 
attention were seropositive versus 71% who 
were seropositive and who did require 
medical attention. That is to say that 
someone who required medical attention 
due to symptoms correlated with COVID-19 
was 51% more likey to be seropositive. 

(Fig) Requiring medical 
attention due to 
symptoms among the 
seropositive
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P value = 0.0221

Hospitalization was more likely among the 
seropositive, although the correlation was 
not very strong. Those who required 
hospitalization were 25% more likely to be 
seropositive. 

(Fig) Requiring 
hospitalization due to 
symptoms among the 
seropositive 
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P value = 0.0022

The subjects were asked if they had (to 
their knowledge) come in contact with 
anyone whom they suspected to be 
infected with COVID-19: 34% of those 
who answered no were seropositive, 
while 61% who said yes were 
seropositive. This means that those who 
were infected (seropositive) suspected 
that they had come in contact with 
COVID-19, and did not take the 
necessary precautions. This is a strong 
indicator of of behavior in Palestine
being a driving force behind the spread 
of the disease.

(Fig) Comparing self-
reported contact with 
COVID-19 patients 
among the seropositive
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Hospitalization Indicators
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(Fig) Hospitalization by age among the seropositive

There is a clear correlation between age and the need for hospitalization among the seropositive. 
Seropositive individuals above are 10 times more likely to be hospitalized due to COVID-19 than 
those in the 20-29 year age group.

P value = 0.0000
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(Fig) Hospitalization due to symptoms 
among seropositive diabetics 

P value = 0.0000

This graph compares the need for 
hospitalization in diabetic and non-
diabetic seropositive cases. 
Interestingly,  diabetics were 3.5 more 
likely to require hospitalization.
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DISCUSSION
The results show clearly that a large percentage of the Palestinian population in the West Bank and 
Gaza had been infected with COVID-19 before the study was conducted.  While rt-PCR tests indicated 
that 4% of the population had been infected by the end of 2020, sero-testing indicated that nearly 
40% of the population had been detected within the same time frame, meaning that rt-PCR testing 
had detected only 10% of cases. 

More females than males were infected across Palestine. Age was a strong factor in seroprevalence, 
with the 50–59-year age group being especially at risk compared to other groups. Interestingly, the 
80+ age group in the West Bank was at much lower risk of being seropositive. It is possible that 
senior citizens adopted greater precautions in the West Bank such as social distancing and self-
isolating, which reflects well on awareness campaigns. Such measures may not have been as easy to 
implement in Gaza due to the much higher population density of the region. 

Reporting rates showed that the testing strategy heavily favors older citizens, which should come as 
no surprise as the testing strategy is test those who are symptomatic, and older people tend to be 
more symptomatic. 

The type of residence was a major factor in seroprevalence. Refugee camps in the West Bank were at 
much higher risk than rural areas. Marital status was a factor as married or divorced individuals were 
at higher risk than single ones. Geographical factors were a major contributor, especially in the West 
Bank where southern districts were far more affected than northern ones. Southern districts have a 
higher population density and more close-knit communities that would increase the likelihood of 
infection. 

As expected, socio-economic status in general seemed to affect the likelihood of infection. This 
can be seen in relation to correlations such as the number of rooms in a given household and 
commuting to Israel. The number of rooms in a given household can be an indicator of the socio-
economic status of a family: more rooms indicate higher income; fewer rooms can indicate lower 
income and a higher density of residents in the household.  In essence, those who answered yes 
to the question of traveling often to Israel were most likely workers with legal permits who tend to 
hold well-paid positions and other benefits that their “illegal” counterparts would not. Unfortunately, 
further research into the issue is difficult because answering this question truthfully could jeopardize 
the livelihoods of some individuals. 

The presence of underlying health conditions seemed to have little effect on seroprevalence. 
However, diabetics appeared to have an increased risk of infection (1.2 times more likely). This is 
not to say that complications due to COVID infection are not affected by underlying conditions, but 
that the risk of becoming infected seems to be independent from underlying conditions. Diabetics 
are at more risk of infections in general because they are more likely to become hyperglycemic, 
which impairs the immune response. In addition, some diabetes-related health issues such as nerve 
damage and reduced blood flow to the extremities increase the body’s vulnerability to infection.1

1  Berbudi A, Rahmadika N, Tjahjadi AI, Ruslami R. Type 2 Diabetes and its Impact on the Immune System. Curr Diabetes Rev. 2020;16(5):442-449. doi: 
10.2174/1573399815666191024085838. PMID: 31657690; PMCID: PMC7475801.
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Smoking appeared to have a negative effect on the likelihood of becoming infected and smoking 
reduced the chance of infection. This was rather unexpected as smoking is known to weaken the 
immune system.2 It is possible that smokers maintain a greater distance from other people, meaning 
they could be better at social distancing. 

Around 85% of subjects who had previously been diagnosed as being COVID-19 positive using rt-
PCR were seropositive. They were 2.5 times more likely to be seropositive than those who had not 
been diagnosed. This did not seem to be affected by how long ago the detection occurred, as the 
graph below shows. 

People who reported even one single symptom associated with COVID-19 were 1.7 times more likely 
to be seropositive. Those who missed work were 1.38 times more likely to be seropositive. Those 
who required medical attention were 1.51 more likely to be seropositive, and those who required 
hospitalization were 1.25 times more likely to be seropositive. These numbers indicate that being 
asymptomatic was more likely that previously thought, and that most undetected cases were 
actually mildly symptomatic, some of them severe enough to force the subject to miss work, require 
medical attention or even hospitalization. 

Interestingly, people who reported suspecting that they had come in contact with COVID-positive 
individuals were 1.79 times more likely to be seropositive. This indicates that subjects were probably 
aware that they had been exposed. 

Among those who were hospitalized, age was the key indicator. Those in the 70–79-year age group 
required hospital care 11 times more than those in the 20–29-year age group. Diabetics were 3.55 
times more likely to require hospitalization when infected than non-diabetics, making diabetics the 
highest risk group.  

The Sero Survey results allow us to calculate the IFR (Infection Fatality Rate). This is different from 
the CFR (Case Fatality Rate) which only accounts for actual cases detected at the time using rt-PCR. 
In contrast, the IFR is an estimate of the actual number of infections in the population, whether 
detected or not. The CFR in Palestine is about 1%, which is the global average for COVID-19, while the 
IFR in Palestine is 0.11%. This assumes a high level of detection of COVID-19 deaths. 

The IFR in Palestine is close to that of other countries, as seen below.

Mumbai, India 0.09% 

Palestine 0.11%

Qatar 0.01%

Belgium 1.09% 

Iran 0.08%

2  Qiu F, Liang CL, Liu H, Zeng YQ, Hou S, Huang S, Lai X, Dai Z. Impacts of cigarette smoking on immune responsiveness: Up and down or upside down? 
Oncotarget. 2017 Jan 3;8(1):268-284. doi: 10.18632/oncotarget.13613. PMID: 27902485; PMCID: PMC5352117.
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RECOMMENDATIONS
The Sero Survey revealed that Palestine has 10 times more cases than previously thought, meaning 
that the epidemic reached far more people than previously anticipated.

The patterns that emerge are substantial and could explain recent drops in previously endemic areas 
such as Hebron or increases in other areas. Certain groups are at more risk than others: females, 
diabetics, older people, and low-income families. Specific behaviors have serious repercussions 
on the likelihood of infection: travel, type of employment, awareness of contact, and suspicion of 
infection. This means that individuals can significantly reduce the likelihood of infection if they are 
made aware of these factors. Employers need to be very diligent in conveying to employees who 
suspect infection or have any symptoms that they should work from home and self-isolate. Even 
suspecting infection or having any symptom at all has been shown to increase the likelihood of 
being positive. 

As this is the first study of its kind, it can be seen as a baseline for future studies. For example, it can be used to 
contrast a seroprevalence study conducted after a large-scale vaccination project has been concluded.  

LIMITATIONS
Several factors may have limited our ability to collect specimens. Certain communities were more 
resistant to testing than others due to the political realities in Palestine. Those same political factors 
also hindered our data collectors from travelling between different areas in the West Bank. 

The geopolitical situation makes analysis of samples from Gaza and the West Bank in one single laboratory 
impossible.  Each sample had to be analyzed in a lab in the same region where the sample had been 
collected. This could have a created a confounding effect when comparing Gaza with the West Bank. 
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Annex A - Questionairre 

 Population-based age-stratified seroepidemiological 
investigation protocol for coronavirus 2019 (COVID-
19) infection  
Version: 2.0  
Date: 26 May 2020  
Contact: EarlyInvestigations-2019-nCoV@who.int  
2 Reference:  
The emergence of a new virus means that understanding transmission patterns, severity, clinical 
features and risk factors for infection will be limited at the start of an outbreak. To address these 
unknowns, WHO has provided Four Early sero-epidemiological Investigation Protocols (rebranded 
the WHO Unity Studies). One additional study to evaluate environmental contamination of COVID-
19 is also provided.  
These protocols are designed to rapidly and systematically collect and share data in a format that 
facilitates aggregation, tabulation and analysis across different settings globally.  
Data collected using these investigation protocols will be critical to refine recommendations for 
case definitions and surveillance, characterize key epidemiological features of COVID-19, help 
understand spread, severity, spectrum of disease, and impact on the community and to inform 
guidance for application of countermeasures such as case isolation and contact tracing.  
They are available on WHO website here: https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/technical-guidance/early-investigations)  
COVID-19 investigations and studies protocols currently available include:  
1. The First Few X cases and contacts (FFX) investigation protocol for coronavirus disease 2019 
(COVID-19).  
2. Household transmission investigation protocol for coronavirus disease 2019 (COVID-19)  
3. Protocol for assessment of potential risk factors for coronavirus disease 2019 (COVID-19) 
among health workers in a health-care setting.  
4. Population-based age-stratified seroepidemiological investigation protocol for coronavirus 
2019 (COVID-19) infection  
5. Surface sampling of COVID-19 virus: a practical “how to” protocol for health care and public 
health professionals  
Please contact earlyinvestigations-2019-nCoV@who.int for any questions.  
All WHO protocols for COVID-19 are available on the WHO website together with the technical 
guidance documents.  
 

 

 

 

 

 

 

ANNEXES
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1. Data Collector Information  
Name of data collector  
Data collector Institution  
Data collector telephone number  
Mobile number  
Email  
Form completion date(dd/mm/yyyy)  ___/___/___  
Date of interview with informant (dd/mm/yyyy)  ___/___/___  
 

2. Identifier information  
National ID Number 
First name  
Family name  
Sex  □ Male □ Female 
Date of birth (dd/mm/yyyy)  ___/___/___  
Telephone (mobile) number  
Email  
Occupation  
Have you had contact with a anyone with 
suspected or confirmed COVID-19 virus infection?  

□ Yes □ No □ Unknown  
If Yes, dates of last contact (DD/MM/YYYY):  
___/___/___  

3. Symptom history  
In the past (X) months, have you had any of the following:  
COMMENT: (X) period to cover time since emergence of COVID-19 virus to date of data collection. If 
possible, date of system onset should be recorded as well as for some symptoms an indication of severity. 
The list of possible symptoms of interest will need to be reviewed and extended as more is understood of 
COV-19 infections.  
Fever (≥38 °C) or history of fever  □ Yes □ No □ Unknown  
Sore throat  □ Yes □ No □ Unknown  
Runny nose (rhinorrea)  □ Yes □ No □ Unknown  
Cough  □ Yes □ No □ Unknown  
Shortness of breath (dyspnea)  □ Yes □ No □ Unknown  
Other respiratory symptoms  □ Yes □ No □ Unknown If Yes, specify:  
Chills  □ Yes □ No □ Unknown  
Vomiting  □ Yes □ No □ Unknown  
Nausea  □ Yes □ No □ Unknown  
Diarrhea  □ Yes □ No □ Unknown  
Headache  □ Yes □ No □ Unknown  
Rash  □ Yes □ No □ Unknown  
Conjunctivitis  □ Yes □ No □ Unknown  
Muscle aches  □ Yes □ No □ Unknown  
Joint ache(myalgia)  □ Yes □ No □ Unknown  
Loss of appetite  □ Yes □ No □ Unknown  
Loss of smell (anosmia)  □ Yes □ No □ Unknown  
Loss of taste (ageusia)  □ Yes □ No □ Unknown  
Nose bleed  □ Yes □ No □ Unknown  
Fatigue  □ Yes □ No □ Unknown  
Seizures  □ Yes □ No □ Unknown  
Altered consciousness  □ Yes □ No □ Unknown  
Other neurological signs  □ Yes □ No □ Unknown If Yes, specify:  
Other symptoms  □ Yes □ No □ Unknown If Yes, specify:  
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4. Patient symptoms: complications  
Did any of these symptoms require you to seek 
medical attention?  

□ Yes □ No □ Unknown  

Did any of these symptoms require you to miss 
work or school?  

□ Yes □ No □ Unknown  

Hospitalization: Did any of these symptoms require 
you to be hospitalized?  

□ Yes □ No □ Unknown  

 

Annex B - Consent Form  
 
 ة/نطاوملا يزیزع
 
 ."انوروكلا نم ةباصإلا نم ينیطسلفلا عمتجملا ةعانم ىدم" ةساردب ةكراشملا ىلع مكتقفاوم مكل ركشن ،ةینیطسلفلا ةحصلا ةرازو يف نحن
 .نیطسلف يف هراشتنإ نعو ھنع نكمی ام لك ملعتن نأً ادج مھملا نمو ،ملاعلاو نیطسلف ریغ دق انوروكلا ضرم نإ

 .ةدیدع عیباسأل مدلا يف ةیعانم تارشؤم كرتیس يذلا رمألا ،ھسفن نع عافدلا لواحیس باصم يأل يعانملا زاھجلا نكل ،نیباصملا نم ةریبك ةبسن ىلع انوروكلاب ةباصإلا ضارعأ رھظت ال
 .مدلا يف ةیعانملا تارشؤملا هذھ دوجو نع فشكلا قیرط نع نیطسلف يف 19-دیفوكلاب نیباصملا ةبسن نایبتسإل ةساردلا هذھ فدھت

 
  .SMSـلا قیرط نع صحفلا ةجیتنب كملعن فوس .رطاخم يأ ىلع بحسلا ةیلمع يوتحت ال ،مدلا نم ةریغص ةنیع بحسب ریبخلا موقیس
 
 .تامولعلا هذھب ةیجراخ دارفأ يأ ةكراشم متت نل و ،ةیصخش تامولعم يأ و كمسإ ءافخإ متیسو كتاصوحف جئاتن و كتانایب ةیرس ىلع ظافحلا نمضن
 
 هالعأ ةروكذملا ةساردلا فدھب مد ةنیع بحس ةیلمع ىلع قفاوأ ________________ مقر ةیوھ بحاص ،_____________ هاندأ عقوملا انأ
 

 ________________خیراتلا  ________________ عیقوتلا
 

 
 
 
 
 
 
 ______________ریبخلا مسإ
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annex C - Consent Form (Parental) 
 
 
 
 
 ة/نطاوملا يزیزع
 
 ."انوروكلا نم ةباصإلا نم ينیطسلفلا عمتجملا ةعانم ىدم" ةساردب ةكراشملا ىلع مكتقفاوم مكل ركشن ،ةینیطسلفلا ةحصلا ةرازو يف نحن
 .نیطسلف يف هراشتنإ نعو ھنع نكمی ام لك ملعتن نأً ادج مھملا نمو ،ملاعلاو نیطسلف ریغ دق انوروكلا ضرم نإ

 .ةدیدع عیباسأل مدلا يف ةیعانم تارشؤم كرتیس يذلا رمألا ،ھسفن نع عافدلا لواحیس باصم يأل يعانملا زاھجلا نكل ،نیباصملا نم ةریبك ةبسن ىلع انوروكلاب ةباصإلا ضارعأ رھظت ال
 .مدلا يف ةیعانملا تارشؤملا هذھ دوجو نع فشكلا قیرط نع نیطسلف يف 19-دیفوكلاب نیباصملا ةبسن نایبتسإل ةساردلا هذھ فدھت

 
  .SMSـلا قیرط نع صحفلا ةجیتنب كملعن فوس .رطاخم يأ ىلع بحسلا ةیلمع يوتحت ال ،كتلفط/كلفط  نم مدلا نم ةریغص ةنیع بحسب ریبخلا موقیس
 
 .تامولعلا هذھب ةیجراخ دارفأ يأ ةكراشم متت نل و ،ةیصخش تامولعم يأ و مھمسإ ءافخإ متیسو كتلفط/كلفط تاصوحف جئاتن و كتانایب ةیرس ىلع ظافحلا نمضن
 
 هالعأ ةروكذملا ةساردلا فدھب مد ةنیع بحس ةیلمع ىلع قفاوأ ________________ مقر ةیوھ بحاص ،_____________ هاندأ عقوملا انأ
 

 ________________خیراتلا  ________________ عیقوتلا
 

 
 
 
 
 
 
 ______________ریبخلا مسإ
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