A Comparative Analysis of COVID-19 Vaccine Distribution Efforts in India and Mongolia through Data Visualization
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Abstract

COVID-19 vaccine allocation efforts have posed challenges and offered opportunities to alleviate the ongoing
pandemic. Nations have employed varying approaches for COVID-19 vaccine distribution; in particular,
Mongolia and India have differed in approaches to vaccine allocation efforts. As of June 2021, Mongolia has
vaccinated more than 60% of its population, whereas India has only vaccinated about 7.5%. This disparity
highlights the need for the present study, which utilizes a mixed-method approach to examine the two
countries' vaccine distribution strategies and COVID-19 containment policies from January to July 2021. The
study has three major components: 1) policy analysis to highlight core differences between legislative

Concerns on vaccination’s side effect

How effective COVID-19 Vaccination is?

Results

The key findings of this study are grouped as follows:
Survey Results: Of the survey respondents, 307 (49.68%) were from Mongolia and 311 (50.32%) were from India. There was more participation of
the urban population as compared to the rural population in both countries (Mongolia: 65.15% (Urban) and 34.85% (Rural); India: 77.49% (Urban)
and 22.51% (Rural)). Approximately an equal proportion of males (52.73%) and females (45.98%) participated in India whereas in Mongolia,
female participation (79.48%) was much higher than male participation (20.52%). The average age of survey respondents across both countries was
32 years; the average in India was 37.5 years and the average in Mongolia was 27 years. Over 97% of the representative sample in both countries
(97.72% in India and 98.39% in Mongolia) were aware about COVID-19 vaccination. A Pearson Chi-Square test statistic (y* (1) =0.367,
P=0.545) suggested no significant association either between awareness regarding COVID-19 vaccination and country of residence or

approaches for containment, 2) dissemination of a survey to both nations to assess public perception of India 82 . India Mongolia . between COVID-19 vaccination awareness and the urban/rural area of Mongolia and India (P>0.05). News channels (27.7%) emerged out as
Vaccine a”ocation and distribution eﬁorts’ and 3) mathematical Vaccine modeling to analyze Vaccination Dis(f)i(?/ol’ee Disagree Strongly the mOSt preferred source Of COVID'lg VaCClnaUOn Informatlon In Indla Versus In MOngO“a A Comblnatlon Of News Chann9|S, doctors,

coverage in both countries. For the survey, 311 responses from India and 307 responses from Mongolia were
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friends/family/neighbours, social media, and government trusted sites (15.3%) was the most preferred. Over 50% of survey respondents from each
country strongly agreed that vaccination was essential to combatting the COVID-19 pandemic (59.28% and 73.63% in Mongolia and India

analyzed using the statistical software JASP and SPSS. Results showed that Mongolian and Indian
respondents had similar views regarding vaccine effectiveness, but that country and region influenced whether | S— 4%
distance from a vaccination center was an obstacle for getting the vaccine. Policy analysis revealed key e - - ° T
factors—such as early response policies, vaccine diplomacy, and resource allocation—had significant

implications on the two nations' distribution efforts. VVaccine distribution pipeline modeling was based on the . -, o 1m0 a0 s ao s
critical vaccination coverage fraction in each country and revealed that India would not have enough doses to No. of respondents

achieve critical vaccination coverage at the current rate of administration. The results of this study effectively
formulate a vaccination distribution structure and indicates viaros policies that current and future vaccine
distribution efforts can follow.
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respectively). 75.57% of survey participants in Mongolia took the Sinopharm vaccine, while 74.28% of survey participants in India took the
Covishield vaccine. 93.81% of participants in Mongolia had received two doses of the vaccine, while only 42.44% had in India. A higher
percentage of respondents was infected with COVID-19 in India (27.97%) after getting vaccinated as compared to that of Mongolia
(12.38%). Surprisingly, more respondents thought the COVID-19 vaccine was very effective in India compared to Mongolia (31.19% versus
13.68%). The major perceived challenges with vaccine allocation in India and Mongolia were a low supply of vaccines (India: 31.5%,
Mongolia: 12.4%) and a lack of clear strategy (India: 12.2%, Mongolia: 18.9%0). Both countries cited lack of information about vaccine side
effects, safety, and effectiveness as the major concern regarding COVID-19 vaccination in their country (35% and 59.6% in India and
Mongolia, respectively). Individually, the distance from vaccination centers was not a major obstacle in both the countries. However, a logistic
regression analysis showed a significance influence of the country and region of residence on distance from a vaccination center as an

obstacle for getting the COVID-19 vaccine (y? (10)=73.43, P<0.001). A Pearson Chi-Square test statistic (x? (1) =7.246, P=0.007) suggested a
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Figure 1. Concern of Indian and Mongolian survey
respondents on side-effects of COVID-19 vaccine.

Figure 2. Perceptions of Indian and Mongolian survey
respondents on the necessity of vaccination efforts to combat

Figure 3. Perceptions of Indian and Mongolian survey
respondents on effectiveness of COVID-19 vaccines.

COVID-19 pandemic. significant association between distance from the COVID-19 vaccination center and residency in rural/urban parts of Mongolia, but the
same was not significant for India (y3? (2) =1.125, P=0.570).
Infected with COVID-19 after Vaccination Policy Analysis Results: The following significant factors were found in Mongolia's early response for COVID-19 that perceivably helped prevent
B ac k ro u n d transmission: Early Travel Bans & Restrictions, Surveillance & Contact Tracking, Resource Availability, and other factors like single new source
and simulation exercise. For vaccine allocation, it was found that vaccine diplomacy played a significant role in the success of vaccine allocation in
_ _ _ Mongolia as the country imported vastly more vaccines when compared to their population. Whereas, India was not able to manufacture or receive
The COVID-19 pandemic has posed unprecedented challenges on a global scale (Cucinotta & Vanelli, 2020; WHO, e o oo - N i B . the optimal quantity of vaccines for the entire population of 1.3 billion people. One key factor in Mongolia’s vaccine allocation efforts which likely
2020), with over 44 million COVID-19 cases and over 1.17 million recorded deaths between December 2019 and schede 0 want to Fo tv(v)sntigt 5 aided distribution is the mobile vaccine centres that were used to vaccinate people in hard to reach areas. As Mongolia is a very sparsely populated
October 2020 (Mohamadian et al., 2021). Mongolia and India are two of these developing nations affected by - second covio- second cov: country, this step was essential in vaccinating the whole adult population.
COVID-19. Currently, India has the 2nd highest COVID-19 case count in the world with a record 31 million cases ey vaceine Sztd' racisgeved o S | | | o
in total, while Mongolia is 90th with 0.14 million total cases (WHO, 2021). Between the two countries, India has available it dose ailablese — Vaccination Model Results: A simulation in the model with a greater number of doses received by government and private vaccination centers
witnessed the more devastating consequences of COVID-19, with daily cases reaching up to 400,000 (Roser et al. aking i concideraton approximatly 700,000 undergracate students who were ecuire to bo vaceinated 5 wll 2 coninued vaceination of
2020). Qn the other hand, Mongolia was a!a!e to contain (?OVID-19 local _transml_ssm_n for aroun_d 10 mont_hs. & Mongolia  £38 _ priority groups 1 and 2 (neither of which have been fully vaccinated), gave the result that there would be a shortage of vaccines in the near future if
Mongolia, with the help of the COVAX facility, has been highly successful in vaccinating 60% of its population Receiv L India does not ramp up manufacturing.

(WHO, 2021). As of July 15, 2021, Mongolia has administered around 119.36 vaccine doses per 100 people
(Ritchie et al., 2021).

Difficulties regarding vaccine allocation have been one of the major obstacle following the development of the
COVID-19 vaccine. Countries either lacked the proper amount of vaccines for their citizens or the means of
distributing those vaccines effectively. The lack of robust infrastructure and logistical solutions have been the major
concerns that is yet to resolve globally.

By analyzing a successfully distributed vaccine population sample, such as Mongolia, to a sample that has suffered
heavy loss due to unsuccessful allocation efforts, such as India, we can benefit by understanding the logistical,
outbreak, and vaccination approaches that worked for Mongolia and might work for other countries in similar future

two
doses
42%

Figure 4. COVID-19 vaccination status in Indian and Mongolian survey
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Figure 5. Perceptions of Indian and Mongolian survey
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Figure 6. COVID-19 infections after first dose/second dose of
vaccine.

Discussion

Mongolia’s quick effort through early containment policies and strategic planning allowed for successful defenses against COVID-19 during a time of great
distress for many developing countries, and made it possible for Mongolia to prevent the local transmission of the virus for around 10 months. During the
policy analysis, we hypothesized that Mongolia’s vaccine allocation strategy might be something very different in terms of strategy from India’s. However,
during our research we found that the major difference and contributor for vaccine success in Mongolia was the number of vaccines they received as
compared to their population - which was an enormous amount. Despite Mongolia’s status as a landlocked developing country, it utilized its strategic

situations. This study aims to answer the following major questions: (1) What insights can we obtain from 120+ Age vs. Perception of COVID-19 Vaccination Effectiveness partn_ershcilp Witht coll\J/IntriesI_suchC?]s_ Russi;\, Cthing, z%[nd Itr;1diato gainsluffitciegt refourc_elzls_. In Fefruary_of 20(2I1t,hlndiﬁ Wa?[ able 'f[obollona:]e approxi[(natlely 15,000
s ) T - - - - - vaccine doses to Mongolia; China and Russia together were able to donate millions of vaccines (although not reputable pharmaceutical company
l\i[longo_ha?s COVID 11‘91‘ va_ccmatlon SucceSIS_ that Can ,be Implementzd Irll Indla. and other Coynt“ez for v_acc_lne India Mongolia vaccinations) to Mongolia. A recent contribution by the USAID to Mongolia of $450,000 or around $1.3 billion tughrik were provided for COVID-19 relief.
a o_cgtlon. (2) How effective were Mongo la & I_nd1a_ S COV_I[_) outbrea con_tamment strategles an vaccination 100- India’s efforts with vaccine allocation with legislative policies and strategies during the second wave of COVID-19 were not as effective as other countries
policies? And (3) What made Mongolia more efficient in containing the pandemic as compared to India? 2 A = _/\k due to erratic nature of the virus and conflicting circumstances that were out of the public’s control. Mass distribution of doses to other countries has left
: ., : : : .. : | O s_ amem ® 060 S 5 DO © © India with a sudden shortage of vaccines and with how quick new variants of COVID-19 spread, vaccine resources were insufficient to support such a large
Th_e _StUdy h_ypc_)the3|zed that Mongoha s outbreak, Contammentj and vaccine allpca’_[lon policies were highly - ” = > population in such a short period of time. However, the CDC has responded to the emergency taking place in India and has provided over 14 million dollars

efficient and insights can be derived from them that can benefit India and other countries in present and future. 2 > . e @ 2 4 ) in specific for vaccine cost and treatment relief for disadvantaged regions of India.
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- i 5 5 Simulation via the vaccination allocation model showed that two-fold method is required to improve vaccine allocation methods via the production and
ate rla s a “ et o s E 37 EDEEeAe e © © E 3 7 o ae o distribution pipeline: increasing manufacturing in-house (via the Serum Institute of India and Bharat Biotech) and ensuring that a) vaccinations are mainly
7 ? » used in India (rather than distributing them to other countries; government allocation policies for public vs. private hospitals should also be revised) and b)
o s en o ® 0 0 ° § 2 ow © © the doses ordered are increased or decreased according to the vaccination rate such that that the spoilage rate of vaccines is minimized, especially in states
The following are the three major components of this study: 20 2 1 e e 2 1 Wht-;]re it ishoverh 11% I(IAnddr}ra Pradesh, gek:an%ana, jtczc. Based on the current Vﬁccinationd rar:e, In(;l]i_all Wcl)uld need to x?_ccindated more thlan 2;)0 mill(ijon sdulr;[s
. . . . [&] — e O o

e Survey Development and Dissemination: A cross-sectional and anonymous survey was developed and 3 | o | E | | | | _ | eact month to ave all adu ts vaccinated by the end o 2021. Various sources have note_ t _at, while almost 400 mi ion doses were placed on order y the
di inated in India and Monaolia vi ial media from Julv 23. 2021 to A £6. 2021 on the topi T 10 20 30 40 50 60 70 T 0O 20 40 60 80 100 Indian government in May, these have yet to be delivered (Menon, 2021). This information is backed up by the model simulation. Beyond increasing access
'Ssemma €d | _ la a ongofia V!a SQC'a_ € _'a om July = 0 AUgUsL'®, - 0 € topic o ) - L o s A to vaccinations and reducing hesitancy surrounding vaccination, factors such as the number of trained vaccinators, efficiency of trained vaccinators (directly
Public Perception of COVID-19 Vaccination in India and Mongolia™. The survey was originally developed Average age of all the respondents (32) 9¢ Age influencing how many immunizations each can give in a day), and the days from order to receive vaccine doses should be considered in vaccination

in English and distributed as such in India but was translated into Mongolian for distribution in Mongolia. The
major objectives of the survey were to understand and analyze the public perception of the residents on issues
like challenges faced in vaccine distributions, safety/hesitancy concerns regarding COVID vaccine,
effectiveness of vaccine and many others. The data collected was analyzed in JASP and SPSS through
statistical techniques such as logistic regression, Pearson chi-squared tests, and Fisher’s exact tests.

e Policy Analysis: To compare outbreak and vaccination policies qualitatively, the study used document
analysis, a standard qualitative research method for evaluating communication and policy research, to explore
differences and similarities between government COVID-19 guidelines in India and Mongolia. The following
steps were included in the analysis: (1) gathering documents, (2) analyzing key areas, (3) finding insights. The
research reviewed documents from publicly available government websites for each country, online
newspapers/editorials, peer-reviewed articles, and heath institution guidelines.

e Vaccination Modeling: To visualize the vaccination allocation pipeline in India, a model, developed by Dr.
Kim Warren, was used. A supply-and-demand model combined with data about the doses ordered, received,
and spoiled to visualize this pipeline. The following steps were taken to analyze the vaccine distribution
pipeline: (1) gathering data, (2) inputting data into the modeling software, and (3) simulating changes in the
vaccination pipeline to predict future possibilities. Data was gathered from Indian and Mongolian government
websites, reputable news sources, and Our World in Data.
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Figure 8. Relationship between age of Indian and Mongolian survey respondent and perception of
COVID-19 vaccination effectiveness.

Independent Variables | B [95% C.I B] S.E. Wald Odd ratio

Age .005[1, 1] .010 .282 1.005

Country of Residence | -1.635][0.1, 0.4] 315 26.862*** 195

Type of settlement -.507 [0.3, 1] .248 4.173* .603

Gender .036

Gender (1) 18.626 [0, 0.3] 20024.201 .000 122833437.196
Gender (2) 18.675 [0, 0.4] 20024.201 .000 128908045.447
Level of education 2.549

Level of education (1) | -.322[0.2, 2.4] .616 273 724

Level of education (2) 21.655|0, 0.5] 40192.969 .000 2539171880.738
Level of education (3) | -.303[0.2,2.7] .669 .205 .739

Level of education (4) [ -.539]0.3, 1] .349 2.376 .584

Level of education (5) | -.002[0.5, 1.7] .285 .000 .998

Constant -19.303 20024.201 .000 .000

Omnibus x? (10) =73.43, p<0.001, R?= 0.112 (Cox & Snell), 0.178 (Negelkerke)

*p<0.05, **p<0.001

95% Cl for EXP (b)

Table 1. Logistic regression table comparing various independent variables
(country of residence, rural/ubal set-up, gender and education level, age) and
dependent variables (distance from vaccination center as an obstacle from getting
COVID-19 vaccine)

Value df Asymp. Sig. Exact Sig. Exact Sig.
(2-sided) (2-sided) (1-sided)
Pearson Chi- 7.2462 1 .007
Square
Continuity 6.572 1 .010
Correction®
Likelihood Ratio 7.498 1 .006
Fisher's Exact Test .007 .005
N of Valid Cases 307

Table 2. Chi-square test between distance from vaccination center as an obstacle for
COVID-19 vaccination in rural/urban Mongolia (P<0.05).

allocation policies. Increasing any one of these factors has a positive effect on the vaccination allocation in India. The pipeline from vaccine orders to
vaccines received, combined with spoilage rate, has a significant effect on the number of jabs per day and should be made as efficient as possible. The results
of the survey shows that there are not much significant differences in the public opinion towards COVID-19 Vaccination in India and Mongolia. However,
variables like country of residence and urban/rural region do have significant influence on the vaccine accessibility. The results of the survey have the
potential to devise necessary interventions.

Strengths of this study include the comprehensive three-pronged approach that was taken to effectively analyze the vaccine allocation efforts in Mongolia
and India. Through three modes of analysis, the study collected novel primary data as well as cross-analyzed current secondary data. Current legislative
policies in both Mongolia and India were analyzed to supplement the quantitative secondary data and qualitative primary data. Limitations to this study
include that the survey sample did not equally represent all aspects of the population in both countries. In Mongolia, there were nearly twice as many female
respondents for the survey compared to male respondents. Additionally, the majority of survey respondents in both countries were from urban areas rather
than rural areas. There was a lack of public data surrounding vaccine administrations per day for different priority groups, which affected the simulated
model. In the future, a survey should be disseminated for a longer period of time and it should be made certain that all demographics are represented
proportionally (i.e. equal gender representation, equal urban/rural population representation, equal age representation, etc.). For future pandemic control, this
study proposes incorporating effective, early restrictions and travel bans paralleled with large scale testing, an efficient healthcare system, and increased
resource availability.

References

Alanezi, F., Aljahdali, A., Alyousef, S. M., Alrashed, H., Mushcab, H., AlThani, B., Alghamedy, F., Alotaibi, H., Saadah, A., and Alanzi, T. (2020). A Comparative Study on the Strategies Adopted by the United Kingdom, India, China, Italy, and Saudi Arabia to
Contain the Spread of the COVID-19 Pandemic. Journal of Healthcare Leadership, 12, 117-131. https://doi.org/10.2147/JHL.S266491

Bagcchi, S. (2021). The world's largest COVID-19 vaccination campaign. The Lancet Infectious Diseases, 21(3), 323. doi:10.1016/s1473-3099(21)00081-5

Chowdhury, A. Z., and Jomo, K. S. (2020). Responding to the COVID-19 Pandemic in Developing Countries: Lessons from Selected Countries of the Global South. Development (Basingstoke), 63(2—4), 162—-171. https://doi.org/10.1057/s41301-020-00256-y
Cucinotta, D., and Vanelli, M. (2020). WHO declares COVID-19 a pandemic. Acta Bio Medica: Atenei Parmensis, 91(1), 157.

Foy, B. H., Wahl, B., Mehta, K., Shet, A., Menon, G. I, and Britto, C. (2021). Comparing COVID-19 vaccine allocation strategies in India: A mathematical modelling study. International Journal of Infectious Diseases (1JID). International Society for Infectious
Diseases, 103, 431-438. https://doi.org/10.1016/}.ijid.2020.12.075

Johns Hopkins University. (2021). Johns Hopkins Coronavirus Resource Center. Johns Hopkins Coronavirus Resource Center; Johns Hopkins University and Medicine. https://coronavirus.jhu.edu/map.html

Kochhar S. (2013). Challenges and impact of conducting vaccine trials in Asia and Africa: New Technologies in Emerging Markets, October 16th-18th 2012; World Vaccine Congress, Lyon. Human vaccines and immunotherapeutics, 9(4), 924-927.
https://doi.org/10.4161/hv.23405

Kumar, V. M., Pandi-Perumal, S. R., Trakht, I., and Thyagarajan, S. P. (2021). Strategy for COVID-19 vaccination in India: the country with the second highest population and number of cases. NPJ vaccines, 6(1), 60. https://doi.org/10.1038/s41541-021-00327-2
McGill University. (2021). Mongolia. COVID19 Vaccine Tracker. https://covid19.trackvaccines.org/country/mongolia/.

Menon, S. (2021, August 3). India vaccination: Does it have enough doses for all adults? BBC . https://www.bbc.com/news/world-asia-india-55571793.

Pagliusi, S., Jarrett, S., Hayman, B., Kreysa, U., Prasad, S. D., Reers, M., Hong Thai, P., Wu, K., Zhang, Y. T., Baek, Y. O., Kumar, A., Evtushenko, A., Jadhav, S., Meng, W., Dat, D. T., Huang, W., and Desai, S. (2020). Emerging manufacturers engagements in
the COVID —19 vaccine research, development and supply. Vaccine, 38(34), 5418-5423. https://doi.org/10.1016/j.vaccine.2020.06.022

Revised Discharge Policy for COVID-19. (n.d.). https://www.mohfw.gov.in/pdf/ReviseddischargePolicyforCOVID19.pdf

Ritchie, H., Ortiz-Ospina, E., Beltekian, D., Mathieu, E., Hasell, J., Macdonald, B., Giattino, C., Appel, C., Rodés-Guirao, L., and Roser, M. (2020, March 5). Mongolia: Coronavirus Pandemic Country Profile. Our World in Data.
https://ourworldindata.org/coronavirus/country/mongolia.

Roser, M., Ritchie, H., Ortiz-Ospina, E., and Hasell, J. (2020). Coronavirus Pandemic (COVID-19). Our World in Data. https://ourworldindata.org/coronavirus/country/india

Swamy, V. K. (2021, June 15). Vaccine hesitancy in India needs urgent attention. Givelndia's Blog. https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/

Thayer, W., Hasan, Md., Sankhla, P., Gupta, S. (2021). Health Policy and Planning. https://doi.org/10.1093/heapol/czab027

Willcock, G. (2021, August 6). Responding to India’s Covid-19 Crisis. Direct Relief. https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/

World Health Organization (2020), retrieved from https://www.who.int/emergencies/diseases/ novel-coronavirus-20

World Health Organization. (2021). COVID-19 Vaccination rollout in Mongolia. https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia

World Health Organization. (2021). WHO Coronavirus (COVID-19) Dashboard. https://covid19.who.int/.



https://doi.org/10.2147/JHL.S266491
https://doi.org/10.2147/JHL.S266491
https://doi.org/10.1057/s41301-020-00256-y
https://doi.org/10.1057/s41301-020-00256-y
https://doi.org/10.1057/s41301-020-00256-y
https://doi.org/10.1057/s41301-020-00256-y
https://doi.org/10.1057/s41301-020-00256-y
https://doi.org/10.1057/s41301-020-00256-y
https://doi.org/10.1057/s41301-020-00256-y
https://doi.org/10.1057/s41301-020-00256-y
https://doi.org/10.1016/j.ijid.2020.12.075
https://doi.org/10.1016/j.ijid.2020.12.075
https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
https://doi.org/10.4161/hv.23405
https://doi.org/10.4161/hv.23405
https://doi.org/10.1038/s41541-021-00327-2
https://doi.org/10.1038/s41541-021-00327-2
https://doi.org/10.1038/s41541-021-00327-2
https://doi.org/10.1038/s41541-021-00327-2
https://doi.org/10.1038/s41541-021-00327-2
https://doi.org/10.1038/s41541-021-00327-2
https://doi.org/10.1038/s41541-021-00327-2
https://doi.org/10.1038/s41541-021-00327-2
https://covid19.trackvaccines.org/country/mongolia/
https://covid19.trackvaccines.org/country/mongolia/
https://doi.org/10.1016/j.vaccine.2020.06.022
https://doi.org/10.1016/j.vaccine.2020.06.022
https://www.mohfw.gov.in/pdf/ReviseddischargePolicyforCOVID19.pdf
https://www.mohfw.gov.in/pdf/ReviseddischargePolicyforCOVID19.pdf
https://ourworldindata.org/coronavirus/country/mongolia
https://ourworldindata.org/coronavirus/country/mongolia
https://ourworldindata.org/coronavirus/country/india
https://ourworldindata.org/coronavirus/country/india
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://www.giveindia.org/blog/vaccine-hesitancy-in-india-needs-urgent-attention/
https://doi.org/10.1093/heapol/czab027
https://doi.org/10.1093/heapol/czab027
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.directrelief.org/2021/08/responding-to-indias-covid-19-crisis/
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://www.who.int/mongolia/news/detail/23-02-2021-covid-19-vaccination-rollout-in-mongolia
https://covid19.who.int/
https://covid19.who.int/

