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Health Observatory, the UNICEF State of the Worlds Children reports, and national health statistical 
year books [11].  

The research fitted a fixed-effects panel regression analysis on a country-by-country basis, with 
the incidence of measles as the dependent variable, and MCV1 coverage as the independent variable. 
The basic time trends are controlled in the model specification. Nevertheless, the quantitative analysis 
is explained qualitatively by the socio-institutional circumstances of each case as reported, because 
the national-level data itself is not sufficient to fully explain the underlying mechanisms. The Figure 
1 shows the rates of Nigeria. 

Fig. 1 The Comparation of MCV1 Coverage and Measles Cases of Nigeria 
Picture credit: Original 

3.2 Descriptive Overview and Country Contexts 
It is a preliminary descriptive analysis that shows sharp contrasts. China was very stable during 

the decade. There was never a drop in MCV1 coverage, which remained between 91% and 99 percent, 
far exceeding the herd immunity threshold of about 95 percent against measles. Therefore, the 
incidence of measles was maintained at a low level (most annual rates were lower than 10 cases per 
million people). The visual representation of this pattern represents the traditional ideal of high 
coverage low incidence of public health. 

High national MCV1 coverage was also observed in the United States, with an average of between 
91-94 over most years. But below this average national figure was a great deal of sub-national 
heterogeneity. Mandatory school immunization laws broadly resulted in high compliance, although 
non-medical exemption policies in some states created opportunities of under-vaccination. The best-
known example is the Orthodox Jewish community in New York, which had an estimated coverage 
of less than 60 percent in some neighborhoods before the outbreak of the 2019 epidemic. The main 
feature that cannot be captured using national aggregates is this domestic imbalance. 

Things were very different in Nigeria. Coverage of MCV1 was more unstable with the baseline 
rate (approximately 54 percent in 2012) steadily rising to about 71 percent with a wide margin form 
the mark of a healthy herd immunity. Crucial to this persistent low coverage were vast regional 
imbalances between the northern and the southern states. The reported sporadic rates were thus in 
several orders of magnitude higher than those of China or the US, in some instances over 100 cases 
per million population, and very high levels during major epidemics. 
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Fig. 2 The regression of Nigeria 
Picture credit: Original 

Consequently, such non-ideal model outcomes are not failures; they are strong indicators that 
vaccine hesitancy and perceived barriers are strong moderating variables. They demonstrate that it is 
necessary but not sufficient to pursue high national average coverage target unless localized hesitancy 
or systemic impediments are also addressed. Table 1 shows the main results below. 

Table 1. Regression results 
Nation R2 P-Value Standard Error
Nigeria 0.0319 0.599 626.03

4. Discussion
These different regression results in the three countries eloquently demonstrate the main thesis that 

national averages are highly deceptive in situations where heterogeneous local conditions exist. The 
United States is a critically important case study because the statistical result was statistically non-
significant. It is mainly due to the strong community clustering effect, in which a highly concentrated 
population with low vaccination levels serves as a reservoir of the virus. The 2019 measles outbreak 
in the Orthodox Jewish community of New York is an excellent textbook case of the 3C model in 
action: a lack of confidence (based on certain religious-cultural attitudes and distrust toward external 
medical authorities) and complacency (underestimating the personal and community risk of measles 
because it is rare) combined with a lack of convenience (not only physical access, but also major 
cultural and institutional barriers that make vaccination a socially costly choice in the community) to 
reduce local immunization rates. Because such a vulnerable population is geographically and socially 
concentrated, a local outbreak will not take long before cases pile. The national statistics then drag 
these cases to the overall incidence rate, in essence dragging it upwards to rupture the negative, clean 
relationship between the high national average vaccination rate and the expected relationship. This 
results in the national mean being a poorer predictor because it flattens hot spots of extreme 
vulnerability. 

By a wide margin, the great negative correlation, to China, supports the other extreme side of the 
scale. That is explained by huge and very equal distribution of vaccination coverage which is also 
dictated by powerful institutional processes including the school-entry vaccination check system. A 
good measure of population-level immunity is therefore the national average. The antagonists of 
convenience and complacency are overcome systematically through a device of the means of health 

y = -0.0841x + 7.7892
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